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For convenience, the material is collected into two separate volumea:
| Firat ‘volumot Chapter I « General information -
: '

Chapter II « Doaign of the v antin
Chapter III « Power Dlll:lt

Second volumet Qhapter IV - Take-or'f and landing devices
Chapter V « Air and hydraulic systems
Chapter VI « Control of the aircraft
Chapter VII - Fire~fighting equipment

Chapter VIII - Ventilation, pressurieation, and
air-terperature control
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CHAPTER T

(IENERAL INFORMATION

TheE-6T airoraft is a single~seat’light fighter with high performance

characteristics,

J
The craff is powsred by one $7F turbojet engine with an afterburner,
Structurally, the plane is an all-metal midwing monoplane with a delta
P wing controllsd by a ltcfbiliur and normal wing-tip fins, °

The fuselape is divided into the mse and tail sections,
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Structurally, the plane is an allemetal midwing monoplane witha delta
wing controlled by a stabilizer and nhormal wing=tip ' fins.

The fuselape 1is divided into the nose andtail sections.

On the front part of the fuselage, on the air-intake duct, there is a movable
cone which decreases the plane's resistance and'enutu optimum working conditions
for the ergine during flight.

To prevent disturbances of the aire-intake duct, on the fuselape there are
sutomatically controlled vanes on oppou.tc sides; ahead of the engine inlet on

the sidds of the fuselage there are auxiliary air=-intake vanes (tale, -_4./’4;) vanes).

On the fuselsge are three brake flaps! two front nnd one resr {lape
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.| the cotkpit enclocure canopy lis streanlined, affording the pilot a good

visw ahead and to the sides. The canopy is designéd 50 that the fuxam forward part
can be opened on the groupd, or oJootc& if mcganry during tha flight by means
of the meréonuy release handle. i .
The canopy has a 1liquid da-icer;
*  The plane has & type "SK" catapult seat which allowa the pilot to eject

himself from the plare in an emergendy, at high or low f1ight speeds. The hinged

paﬁ of the canopy, during ejection, 1is used to protect the pilot from the oncoming
air streamj tho canopy is not released but covers the seat, which during cJec'um
renix;a the canopy.

To keep the pilot from beiﬁg hit, the plane has armor, consisting of &n amor

goreen forward under the canopy,

| S-E-C-R—E-Tl .
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a'hnor plate on frames 6 and 11, and an srmor-plated head rest orj the seat,

The winps of the plane are delta winps with a sweepback oi,nzle of 57°; the

‘ trailing edge of the wing forms a 90°-angle with the %uaellgc anis,
The wing 1s nldo of high-speed mrofiles. ‘The- area is 23 mz, th!f span
18,7.16 m, the chord with respect to the axis of the plane is é970 mu, The
setting nnglel 1s u 0° and thé _ lateral dihedral 1J -2°,

! . 0On the wing are ailerons with axial asrodynamic compenutribn and "floating=-
! , :

type" ﬂng flaps. The "floating-type" design assures a deorease in the rlnppind

angle of the wing [laps under the influence of impact presaure with increasing speed.

: controlled
The horigontal tail section consista of & stabilizer with a sweepback
. | . .

Iﬂgll I of 5500
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The nubniur consists of two eymmetrical halves--the ripht and left. :

l'I‘he vertical tail section, cona'sting of & vertical fin and & x'udder, has
oo !
n awao[‘)baok angle of 60 The ruddor has pxlal aomdymmio companution. “

The 37F turbojet engine with controlled boost makau pouiblo smooth re['uhtion

L of the thrust in boost regimes=efrom the position *minimum booat" t.o the poa:ition
! N H ! H

%"full boost." o

The fuel system consists of the basio aystem, ﬁincyudtng seven xanikcdh t.anks
inside the fuselage,wout four wing-tank units (7] divided into three gwoups, and
one suspended tank. There is L \‘}jmmg system for starting the engine

on the ground and aloft,

S-E~C=R-E-T
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The plahe has & three-wheel landing rear which {s retracted during flight,
The wheel base is LB10 mm, the wheel track is 2692 mm. The front landing gear is
retracted forward and housed in the lower part of the frant of the fuselapge. The
main landing gear i1s housed in the wings. When' the main langing gear is retracted,
the xmka whoels turn relative. to the strut and are housed in the fuselage, while
the struts are housed in the wing. The main landing gear has XT=82 wheels with
B tires . L .
660/(x !;/the front landing gear has a KT-38. wheel with a SOQBOA [?]_Jtire.

To decrease the landing distance, the plans has a drogue chute in the tail
ssction of the fueselage, The parachute is duimied t0 be releassd the moment the ‘uin ,
vhesla touch gt;und. J

The pneumatio lyut;n consists of two u\Id,Lpandant. systemst the main system

and an enbrpency one.

i i §+«E-C~R-E-T
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i serves the following purposast '
The main system. to brake the wheels, 1ift and pressurize

the ganopy, relense the canopy in an emergency, rechargdng, closfng the fuel shute
off v&lv-,roperlto the de-icer, release and ejeot the drogue chute, and feed the
anti-0 suit, The emergency system releages the langing pear and brakes the wheels
in tn'em.orzency. ’

Yhe hydraulic aystem consists of two different systems. Preasure is
created in each of them by a variable-output pump which creates a maximum pressure

of 210 kg/cmz. ‘

The first hydraulic systems serves the control aystem (the two-chamber

BU~SIMB stabilizer booster and the BU-LSA aileron booster).

The second hydraulic spstem sorves the

; I ) S-E-C—RI‘E-T ......
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landinp pear, the winu‘ flaps, the Yrake flaps, the sdjustable engine nozzls, the

cone at the air=intaks duct inlet, the fire-prevention vanes, and ons chambar ol the

BU-51M3 booster (the other chamber 18 served by the first hydraulic system); it also

i ) 1
talees over for the first systém for the aileron boosters in case of

a brealdown in the first system,

In tho event of a drop in pressurs or a braakdown in one of the two systems,

the BU-51MS booster continues to operats on ons chamber, fed by the system that

~ still operﬁﬁa.f
/
The hydraullc system that serves to control the plane includes an emergency

pumping #tation which, if the syatem breaks down or the engine stops, maintains the

required pfaaauru in the hydraulic system to sasure a safe landing. The pumping

ltqtton 18 switched in sutomatically.
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The stabilizer is controlled by a control handle using a BU-S1M vodster
and an ARU-3V _ automatic device. ‘

The ailerons are oontrolled by a control handle with the aid of BUsLSA
booaterui In the event the BU=L5A boosters are cut out and both hydraulics syatems
1‘:11 , the boosters perform the functions of rigid units of the aileron control

system,

The rudder is controlled by pedals, a system of rigid connecting rods, and

|

: I‘ ‘nonlinear mechanlem, |

The pilot's cockpit is pressurised, affords a good view, and a roony enoggh_ .
for the rilot to work conveniently. The cockpit is vertilated and conditidns by
hot and dold air taken from the engine compreagor., The cockpit has ;utomt.:ie

temperatira and vressure control, - ‘
. i
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"l‘o assure normal conditians for the bilot at great altitudes, the plane
has an oxygen fedd and compensation system for the pilot,

Electrical and radio equipment., The d-o power source is & OSR-ST-12000 VT
generator-starter. As a reserve power supply source theplane has two 1£8Ta5-45
ailvar-ur.xc ét.ornga batteries,

The plane has provisions for starting the englne by means of the on=board . '

storage batteries. A converter sevves as the d-o powsr source.
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6. An nircral‘t: radio. rangefinder.
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plars has the following radio equipmenti
A co pos{te ultrashortwave receiver-transmitter;
An autbmatic radiocompass;

i

A low-altitude rqdibaltimater;

A marker radio receivor;

The airplane equivalent of a radar identification system;

T -

The aircraft haa a fighter course system KSI,

The techn&c?al description of the plane is given in four bookss I, II, III,

!

and IV, In this book we describe the airoraft design.

I ' ‘ y
The gensral views of the aircraft are given in Figs, 1, 2, and 3 in Book I,
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Fige bl Exploded view of the pland, ;
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Pige be Explodsd view ofthe plans. 7 ,
1. Drop tanke 21, Airepressure receiver (Pitot tu_bé).

2, Trim tab, . 22, Cylinder for raising and lowering

. noss langingepgear strut,
3., Below-fuselage wedge.
' 23. Nose landing-gear strut.
L4, Valve wedge. .
: 24y, Flaps on nose landing-gear strut,
g, Right wing cantilever. )
25. Air brakes,

6, Alleron

: 26, Flap for main wheel housing in
7o Wing flap. fuselage. : '
8. Right half of the stabilisers = 59 1,0 wing centilever,

9., Vertical fin. :
_10. Tip of vertical fin.
11, l Rudder, ..
12+, Cowling,. .
.131 Pylon.
1L, Fl*pa on main wheel strut. wl
18, Main Mﬁm-mu strut,
16, _Cy 1ndq:r for raising and lowering uin landingegear strut.
17. Canopy. |

184 Noge section ofthe fuselage, ‘

19, Tail section of the fuselaga.

20, LaZt half of the stabvilizer, °
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CHAPTER .IE
DESIGN OF THE AIRFRAME

1. The Puselage

1 OUensral Informmation !
| of . '
The fuselags is a cigar-shaped body . @1liptical cross section with

cutin\uy nose and tall cones,

Ib is a semimonocoque meola.ge made mainly of DO6 and B9§ material using

main

820KnaSA and SZOKhOSHA stesl for the Joints,

For mounting, removing, and examining the engine for regulation operations,

the fuselage cah be.split into two parts--thenoae and tail sections.

assembly
The transverse ) of the nose of the fuselage conautsor'

28 frames , of which Nos. 2, 6, 11, 13, 16, 16A, 20, 22, 25, and 28 are

the nmain ones,

The longltudinal mRasembly conaists of longerons and trusses with a few
i
fst.ringers, which s oompensated for by using a relatively thick
(
covori.ng.

'

Such a design makes possible mu:imum use of the insids of the rrnmowoﬂc.
The noss section of the plane is assembled in xmat pannh. [i
The transverse asserbly of the tail sectionof the ruaellge consists or 13

frames, of which 3k, 35A, and 36 are the main ones. Stringers make up the lopgitudiml

i
|

) uumbl;:rl

|
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I. Make-up of the Nosexof the F\xuiﬂgu

(Fig. 5)

s

The nose section of the fuselags is made up as follows: along the forward
section of the fusslage ia the air-intake duct with anxaxixiix inlet ssction which

canbe regulated using an adjustable three-position cone (1),

The upper section between frames 2 and 6 contains the radio and olcotrtcal
, !
equipmont (2); tha lower part of this section Ly for access to the nose langing=
gear strut. ' _ : ' : |
’ i ' |

Pressurized cabin (L) is located between - frames 6 and 11; the ntclfnp
battery section is beneath the csbin,

|
Behind the cabin, between frames 11 and 28, are the holders for seven Iight

kerosens tankst .
|

from frame 11 to frame 13 = tank No, 1 (7); |

1

from frame 13 to frame 16 - tank No. 2 (8), and a second awciliary unk‘ P
|
(1) vetween frames L and 16} : .
. i

. : , |
fhom frame 16 to frame 20 - tank No. 3 (9) consisting of anx upper and lower

party
from frame 20 to frame 22 = tank No. b (11)j
from frams 22 to frame 25 - tank No. 5 (12);
from framo 25 to frams 28 t‘.nnk No. 6 (13). .
Tanks Nos, 5 and 6 consist of two parts connected tfoget.hur,

The air duct for the engine passes throughthe nose section of the fuselage)
"dhead of the cabin it separates into two parts and circumvents the cabin. Behind the

. 8.F-C-R-E-T
| | | - | 25X1
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Fig. 5. Mrframa and make-Ap of the nose seotion of the !’uulngo.

ke le
a) Pitot tube,g b) - coekpit oanopy, ¢) air duot, d) englne housing;

e) engife-mount beam, f) air duct{ g) [illegible]), h) rront. esesey 1) sockpit floor,
J) left brake flap, k) compnrtmm for second auxiliary tank, 1) cross section A-A,

m) rear brake mp; n) cross section B-B, o) mervice hatch, p) air ducts, q) nose-

" wheel .housing, r) upper g«wﬂ.y?a) tank No, 2, t) air duot,
i
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'Q -plbﬁ both sections converge into a tommon duct to feed air to the enyine clmprauof.
Oh the side panels of the fuselags, on both sides between flrmeu
: ‘ velves .
2 and 3 are located adjustable antiesurpe (16), while between !?nmel 9 and 10
there are two air-duct pressure-relief valves (6).
In the duct ahead of t.he o;ngim 1nt§ka, rbotwecn frames 21 and 22, is located
-l the nir-,nir x'acu.afiwx'i for the cabin' system, ‘
' Betwoen frames 16 and ?0, ir the sides of the fuselage, there are housings ’
‘w for the main landing-gear whaels (10).
The region betweon frames 22 and 28, along the fuselage axis, iuvoccupied by -
 the power plant,
| In the lower part of the fuselage, between fx;amas 11 and 1L, are ﬁoo brake
‘rlapa (15), while betwo;n frames 22 and 25 there is the rear brake flap (17),
The brake flaps are locked with apoolai locks if there is no pressurein the
_ ¢ hydraulic mixture, |

nose section of the
There ars & number of hatches in the/fuselage for servicing of the equipment.

oo LT

All the hatches are pawcsudg”and require daily maintainence to assure that they are .
fastened)

The placemant of ths hatches ia shown in Fig. 6.

. S=E~C-R~E=-T
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fig. 6. Diagram of the location of the omrational hatches on the airoraft.
" 'Y letf.‘nda of fuselage, b) view of wing from sbove, o) right sids of fuselage, -
| ' ' | |
‘ d) view of ‘wing from below,
N
| :
i
|
|
:
|
[ .
: S-E-C-R-E-T _ _
~ | | - 25X1
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wdle

F;lg. é. Diagram of the locationof the operat.ional hatches on the aircraft.

install ground lock on emergency
1+: Radio oquipmmt; 2, "Open banopy,

cockpit handles 3, 79 Electrical equipment; L. Technological hati.; 5.

units
Kerosens system 6. Oxygen~feed reducer; 7. Inspection hatchj 8, Alleron

nctuating armj 9. Wing-tank Joints 10. Tank fills 11, Float valve and emergensy
supply signaly 12, 93. Karosene tank drain and aircraft control} 13, Oasolino

ﬁll; 1, Tank £1113 15 Keroaene tanks L, 5, and 63 16, 52, 86, B7. Englne

;uﬂitﬂ “n401

: ‘ 317, 72. Engine mounts; 18, Engine and hydraulic system Cose

’ 19, Kerosens tank drain, and ocontrol} 20, Booster-ayatem pump connactionj 21./
1

Hydrlulic-ayutan tank :1111 22, Kerosene-line Joint; 23. ARU-2V3 2L, Tharrraqouplo;

|
|

29, ARU-ZV loading mechanismj 26, Hydriulic accumulator of the booster oyatam;

SRR E=T
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Pownn - aaataked coufh |
27, NPe27 pumping station. M-LM and MRP=56P; 28, 35,{ 36

: i
37, Fastenings for radio wirea and slat-antenna mlirdowrcdpecssg driver; 29, L1,

65. Stabilizer control; 30, 31, 32, 3], Actuating am for control of R.P; ih.
‘ |

ID~2 transducer (KSI); L2, . nozzle cylinder; L3. noszzle hydraulic tube; |
L, 92, Afterburner attachment; LS. Rxx Drogue chute look; L6, 91. Bearing
lubficationx 47. Drain for telescoping connection; LB, Drogue chute; 49, 891.

. |
Detachable hydraulic valves; 50, Fuselage butt Jointsj 51, Kerosene drain; l

83, M. nglne and hydraunc.a system units; 54, Kerogene drainj 55. Sediment

draing Wmm 56, Kercsene and h:/!:h-a\ﬂ.:.oE
“\ .
- syatems units} 57, Punp for third bcaroaeno tank, Control; 58, Th. Kerosens tank
i

i .
No. 3; 59, Kerosene system u!tta] §0. Kerosens line and line for cockpit ventilation;

1
}

61, B2, Brake flap attachment; | -

1
1

§-E-C-RLE-T
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62, 81, landing-pear strut axleg 63, Ruddor actuating arm; 66, Hydraulid accumulator

for the basio system; 67,  Thermocouplej 68, Hydraulic tank fillj 69.%’-“&
safety valve; 70, Connaotion for ground pump of the basic hydraulic system; 73'.
Hydraulit units; 75. Dolts for nt,t.acmar‘\t of kerosens tank Mo, 3} 76. nixxkngll
I» ] fax Charging of oxygen feed; 77. Wing-tank connection; 78. Inapection hatchj

80. Tow-line attachment point, in emorgencyj 83, Voltage regulator. KAF-IZA
turbocoolers, Connegtar with catchi 85, Fire-preveﬁt.ion »cylinder; 88, Thrmxadn Heat
Qarﬁin? device; 90. EK-LH, MRP-56P; 94, 97, 100, j103. Attachment for special
uuspanaion.; 95, PUS.36, Eleotricil detachment } 96. landing-gear strut axle;

58, Nonlinaar mochanismi 99, Air cylindersj 101, Kerosene £411; 102, Eleotrical

' Ateecs - BANG
separation of carrier; 104, Alleron sctuating armp 105, ‘icmmeeah to serei

I S-E-C-R-E-T _ )
I
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107, Power-assisted control; 108. Wing~flap cylinder; 109, Place for ground

Jackj 110, Dostruect buttony 111: 4lcohol £111; 112, Battery hatsh; 113, Element

control for AR enf of the storage batteries; 11L. sk to RVU(?) unitas;

119, Adrfield poweringj 116, Memseask to electrical unitas 117, Hatch for eASSolX

: to front landing-gear atrut unitsj 118, 119, Hatchea for examining the bolts of
‘ the control actuating amsj 120, Hatches for smssemmmss to the bolts dhat hold the

f boosta in place; 123, vewessmiwwsy Access to aileron axle.

.

§-E-C-R-E-T -
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Fige 7o Diagrnn; of technological compartmants of the nose section of the fuselage,

1) nose -ﬂﬂ; 2) forwarii upper compartment} 3) compaxtment from ﬁ'ameo 6 to

113 L) side panels; 5) comp.rtmem fron frames 1" to 133 &) bottom panel; 7) side

pansls trom frames 13 to 203 8) side panels from frames 20 to 28 9) bottom panel}

10) uppet panel.

i "I . I.'
| o

8_F-C-R-E-T
| : 1 25X1-
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Design of Node Section of Fuselag (Fig. 7) .
Tha ross section of the fuselage, to facilitate assembly, is divi-ed into
the follbwing .oompnrtmnta and panelss the noses xpixxax nacelle up to frame 2
(1)4 the il'mx.\t. upper compartment from frames2 to 6 (2); the compartment from frames
‘_6 to N (3);; side panels from frames 2 to:11 (L4); compartment from framos 11 to

' |

13 (S); the upper pansl from frames 11 to 28 (10); the lower panel from frames 11

to 20 (8); the a?da panels from frames 13 to 20 (7); the side panel from frames 20

to 28 (B8)} the lower panel from frames 20 to 28 (9)} the inner side panol from

1
v

frames 20 to|28; the engins mounting frame; the forward bi-ako ﬂtrpa 3 thoe housing

rér the righ brals flapj the housing for the left brake flapj A‘nd tha third brake
f i

|
|
I
i

Nose Nacelle (Fig. 8)

The nose nacells, from the nose to frame 2, is in the foim of a

essssWith a sharp leading edge.

1 I '
In the center of the air-iritakex duct is radio-transparent cone (2) made of

1 L .
triplek glass textolite: two layers are 1.2 mm thick, and one . (1llegivle].

| ! .
%he cone is attached to throe-position cylinder (5) which moves along tube

- (3), vhich 1s alonp the axis of the cons. The tute is made of ZOKnOSA materialywnds’

i

’

S-E-C-R-E-T
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|
|

o ) o |
Fig, 8¢ Nose nacells ﬁth%. a) diagram of the three-position con?
. : : |
(the two outer surfaces are shown). |
J
|

8-FE-C.R.E_T -
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Mg, 8, Nose nacelle with telesocoping cane,

1, Noa'a nacellsj 2, telescoping cons; 3, guide tube; [ diso; 5. three-position .

cylinder) 6¢ adjusting slidery 7. hanger; 8, articulated cantilever; 9, support;

i3, .
10, spring; 11, self-locking bolts 12.. bushing jrod for Pitot tube intake.

S o o~ yopoen

Approved For| Release 2003/12/03 : CIA:IiDP78-03066R000200010001 -7

25X1

25X1



Approved For Release 2003/12/03 : CISA-‘RQPZSEOQOGGR000200010001-7

-29=-
: One end of . i
14 attachad ta Lxang .36 cone~control hydraulic cylinder ( 5) is attached to
frama 3 and the other end 1 ntbacijlhadl to adjusting aliéier -(6).
' The lower pnrt'; £ the !‘ronti nacelle oontnnla a revol;r;.in'g rod for the Pitd
.-"J tube intake (13). It is.attached | the front racelle by two steel apsandliese=
the front and rear--which are located on the lower apoke,
The front rod-attachment u’gembly has a universal bolt joint, The rear

asgembly is in the form of a conical pin which is attached by the self-locking

vertical bolt to a corresponding adsembly on the fuselage, The rod between the '

assemblies has &n opening ro;h'" canda4nsata tmn.z and foﬁaxit of the communication

117}0!0

Articulating cantilever (8) .18 used to fix the rod in an inclined positions

the rod attachment un‘t is covered ion the outside with a detachable cowling,

! |
The lower spoke of the front; nacelle has a tube for passage of the communis
i

I
cation lines, and & tow unit is attpched, made of ZOKhRSA steel,

‘ +
. )M"\-’
Frame 2 ia a main)‘aj;-l-l—ﬁz\.%" made of .sssee material; in the upper part is
; KA1
an’'insert of s..eees material, A dlso, of 77,5.1, materlal, is xt riveted to the

[ .
frams; the cone tube is attached to this disa,
Thecantilever of frame 2 has an end wwitoh which signals that the cone is
extanded.

Front Compartment from Frame 2 to Frame 6

The conpartment from frame 2 bo frams § containss

i : SaFaCaBaEaT
|
j - -

| ‘ _

Apbrov.ed For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7
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an uppor'hn.tf:h for tiw radiocqgipment, and n‘houaing for the.l‘ront landing-gear strut,
. The compartment has four Z«shaped stamped © trusses made of sheet
o «:\urnlumin 6-16 with tubular spacers, and a horizontal bulkhead‘ (also of Do1_6 durae .
lumin) which separates the equipment compartment from the nose landing-pear housing. -
The horizontal bulkhead has a small hatch for aocess to the RVU units,
The main longitudinal assembly of the compartment consists of two upper and
two lower W-ahaped longerons,
; The aide wlnlla of the compartment are made of 1,2-mm sheet D-16, These serve
as the inside walls for the air duct,.
-’ ' ‘ Compartmwent from Frame 6 to Frame 11
Framas 6 and 11 form the cockpit and the bottom equipment hatch which are
divided by the cockplit floor, |
The main transverse assembly of the co ckpi_t compartment consists of two
main wall frames 6 and 11 ard 8 intermediate frames, The lonpitudinal assembly is
forred by the upper and lower W-shaped longerons and the panel beteath the canopy

with a grocve for the pressuriszation hose, Sheet D-16 is the material for itre

main elemants and the covering.

S-E-C-R-E-T

25X1-
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The control cables which pass along the oockpit floor are covered by an

auxiliary removable subfloor,

l 'I‘h‘ makik cockpit is ‘preaaurc/klud by means of a U=3OM pressurizer,

*19 f;'ba‘.mework of the lower part of the mslelage under the cockpit iz an
assembly of frames made of sheet D-16, |

Tp frame 7 is attached the hanger turrrdmtdhtmm that contains the lock
for locking the front landing gear in the retracted position,

Frame 6 1s a main frame, & wuiixmmiemmfl partition of De16 duralumin, is

- attached by means of D-16 angular profiles placed along the outside oontours of the

frame, by vertical molded angular profiles made of V-95 materlal, and by two
extruded trusses of V-95T material,
To this parti tiop are attached the forward armor plnti‘n_g and the unit for
suapension ofthe front landing pear. .
;I‘ho lower part of the frame is cut out for the front landing gear and has |

a support for the lanmding gear in the "down" position.

~Fpame 11 48 a main frame, a partition of V.55 material with an assembly of

'profihu made of V=95 and D-16 material. To it are attached the rollers for the

sjection seat, the rear armor plating, the canopy bulkhead, them upper fuselage

panel, and ths actuating arms for the airceraft control system.

| — — 1 25x1
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| k . | :
_ 8ide Panels from ‘yams 2 to Fram 11 \ P
The Lidui panels from frame 2 to frame 11 form the outside walls of the air ‘
ductu. From frama ¢ to frame 7 the panels are made ‘of 3 Semm D-16 aheet. duralumin,
On the panels between frames 2 and 3 are lttachcd two ldjuatab).e mti-aurge valves
E M A= 8 Elllon [ o mmagmeotsen? wb;,].{r...wa
Thepanel from frames 9 to 11 has two coveringa (the outqlide one from frame
9 and the inner one from frame 8 made of 1,2-mm D=16 duralnnin‘.
The transverse auembl-j consists of Z-shanad frames of ?-16 duralumin,.
Between frames 9 and 10 on the left and right panels m‘el pressure-relief
vnlvoa,mba&émp V#&%ﬁiﬁtﬁtm inner sheet made of D=1& dux‘&lumin.
: On_the ripght side of the hottom part of the Eaml is a *roovo made of
1Kh1EN9'K'-11 steal.
Compartment frcm- Frame 11 to Frame 13-
The ‘cj‘aompa.rtmmt from frame 11 toframe 13 i made of D=16 sheot duralumin.
"ti serves as the housing form kercesens tank No, 1 and consists of: panels 11 and
13, uppe# removatde hatch en the‘ ripht side, and outside covering on the left side.
.The air-intake duot:vhioh passea through this compartment ismx made of D-16
sheet duralumin, |
' §~E-C-R-E-T L
| . 1 25x1
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f g Frame 13 4is & main frams, made in the formof a Rm}%i’"v-% material with

an opening for the aireintake duct.x Kear tank No. 1 the partition of the q-nmo is

attached by moans of extruded profiles; at other places it is attached by maans af
To the left and right on the frame kre

|

|'

o

the unita for attaching the wings to the fuselage. ! '
| I

angular profiles made of D-16 material,

]}The bottom arc of the frame is a double T-section, To it are nttachéd three

|

'% |
aileron actuating arms, The coupling units are cast of MLS-I Eleitron, :
! 1

\

! o H
i The Upper Panel from ‘rame 11 to Frame 28' |

i
\

The unper panel from .t'ram 11 to frame 28 is in the form of a partit.:\on '
The lonnprona

1

~

made of Dmih sheet D-16, to whichjaro attached two main longerons,

are made of V-95 amd are strengthdned by mgulair ateJllplﬁoﬂles. 1

l . the %itnﬁi

attached the units for coupling the airoraft-control actuating arms,

the s
To/longerons from frame 11 to frame 1l d attached the rear of the canopy

with its plasswork; to the longerons from frma 1L to frame 28 is attached the

Lexfes
removnbletxgl’:’.“_‘.""j which cona‘sts of three parts with joints a]ong frames 20 and

el
25, The{a.»,)lm? is made in the form of a parabolic-cross-sectional uccmd atructun

of sheet Ds16, The‘ ngS is |lttnched crosswise by extruded frames of D=16,

{"ct \6—&4'““5’ contains thei

wires antl also the oloctrica:.l-md %dio-cquipmont cnblu.

utnbili:er swwmslswwipess and rudder control

S-FE-C-R-E-T
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The lower Panel from Frame 11 to Frame 20

The lower panel from frame 11 to frame 20 is attached to the bottom longerons

of the eide panels and to frames 11, 13, 16, 16A, and 20, The longitudtnal assembly

channel -seotion
from frame 11 to frame 13 consists of three/trusses on the ripht-and two on the

, channel-section
left, made of V=95 materialj from frames 13 to 16 it consists of two/cast trusses

of MLS-I~} material} from frames 16 to 20 the profiles are made of 3OkhOSA steel,
The panel has a number of intermediate half-frames 12, 1L, 15, 17, 18, and
19, the lower parts of “rames 16 and 16A, and alzo auxiuary'tramverae elemants L n

the form of two side -longarona pagsing from the trusses of the brake-flap housings

A

“to frame 20, P

o the cast trusses at frame 15 . 18 attached the unit for coupling

dron

the 1ine for feeding the " " tank. To frame 16‘15 attached the bracket for

dron. . ' tank.

forward attachment of the pylon ofthe
A ; - §

At frame 16, to the trusses are attached two angle plates made of SZOKhRSA
steel; these extend to frame 20, At frame 20 they are ‘Joined to the brncket. for
the rear attachment of the pylon of the drop tank,

The panel covering is of sheet D=16 duralumin,

wheels of the .
The housings for the/main landinp gear are between frame 16 and frams 20.

The duct from frame 13 to frame 20 is of round cross section and is made of

riveted D16 sheets,

¥ Y S—E-C-R-E-T |
. o

| .
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| Frams 16, a main frame, is in the shape of a =r1ng formed by7v-95 p;rtition
/ and mglol profiles of V=95 and SZOKhGSA materials. In the middle ofthe frame !
thafo ars extruded rlates of V-95 alloy to which are attached the steel assemblies
for coupling the wing and the fuselage.
i The Side Panels from Frame 13 to Frmle 20,
The side panels from frame 13 to frame 20 are made of sheet D16 and V=95,
o with
longitudinally, they are attached by the longerons
hatch framing made of D-16 angls profiles and bulb-;;rofilea along‘ the contours of
the.cutouta for the housings of the main landing-gear wheels.
Irlmido. between frames 13 and 1k, on the rifht is a sleove consisting of
a Z-shaped profile and a covering.
On the left side, tetween !‘ﬁ.mes 1 and 16, there is the housing for the
second auxiliary fusl tank,
The side panels are fastened to frames 13, 16, and 20, The upper and laower
longerons of the panels are riveted to the urper and 1owe;- pcne},s.
Frame 20, & main frame, is a partition of V-95 material, in the form of a

- ring, and attached by profiles of D-16,

On the ri‘wt and laft, angle profiles are used to join the walls of the

main aheel walls to the frame, . '

S-E-C-R-E-T
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' c fhe lower part ofthe frame contains the bracket. for the rear atiachment

of the drop-tank pylon. The bracket is drop=-forged of AKlu-1 material.

The Side Panels from ‘rame 20 to Frame 28

_ The side panels from frame 20 to frame 28 are made of sheet V-95 and D-16.
They are attached to frames 20, 22, 25, and 28, The upper and lower panels are
fastenedto the longerons of the aide panels.

The longltudinal n;ehbly of ocach side panel conai;ts of the follmldnp,: upper
and lower' longeronﬁ of V=55 material, strinpors and molded profiles of D-16 material,

and profilea laid out along the contourof the wing profile.

Frame 22 is the main frame for attachment of the wing. At this frame the

| ! . .
| : o air=intake duct ends and the anglpe compartment begins. The rame consistsof

i .
four sections bolted topether, Tha upper and lower parts of the frame are of

channel xeutimm cross seation, extruded of V-95 material.
fn the ¢srter of the upper part of the ‘rame is attached the engine { ramej
to the btottom part are attached the ‘units for coupiing the control actuating arms.

The right and left parts of the frames are forged channele-gection cross

beams, made of SZOKhOSNA steel.

: _ ;' | S-E-C-R-E-T _ :
| _ | - 25X1-
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‘duct, made of D-16 material,
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'
.

Each has four collar fittings for attachment to the upper and lover parts of the
rr'mn, and four Borizontal syelets for junction with the wing-atuéhmnt fittings.
The iomr Panel from Frame 20 to Frame 26 '
The lower panel rrom‘frlme 20 t'oi‘rnmo. 28 is a’ longlitudinal n-ahapad haxa truss .
molded of V.95 material. )
At frame 22 to the - truss is attached the fitting for

attaching tha rear brake flap; at frame 25 is the fitting for attaching the brake=flap

hydraulic cylind-r made of SZOKHOSNA steel.
~Inner Side Panel from Frame 20 to Frame 28

The inner side panel from frame 20 to frame 28 can be divided into two partat

‘the compartment from frame 20 to frame 22, and the panel from frame 22 Ho ffnn]e 28,

I
!
The compartment from frame 20 to frame 22-is part of the round nir-ian.

: The panel from frame 22 to frame 28 is the inside plate of the houaing for

kerosens tanks Nos. § and 6, on w}&nch are installed tracks for mounting the onjgim.
l i

S-FE-C=R-E-T
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The !};éine Mountm; Truss
The engine-mounting truss is between frames 22 and 28,
T The truss 18 a built-up beam of V-95 material; it 1s a wall with a lipped
| upper flangs and a lower flange made mf from a molded T-profile.
At frams 25 a recess is made in the truss for the coupling bolt of the main
: ' ‘ engline mlount.
' A' forked fitting it nthchﬁd to the upper part of the receas for the coupling '
bolt; & support fitting of SZOKhOSNA steel ia attached to the lower part of thexme
recess,
Frams 25 is a main fram, It is in the form of a horseshoe with a lower
arc-shaped tis plece of double-T cross section, forged from SZOKhOSNA steel,
'. . TLe main part of the frame consists of two halves joined to the engine-mounting
. '
truss; they are made of ) A V=95 partition and flanges made from
V95 molded angle plates.
On the partition of the frame are a number of reinforcing struta, while
. o in the middlo, from both eides, thers are brace plates and profiles of V-95,. to

which the stesl wing jJunétion fittings are attached,

. forred :
The bottom part of the frams consists of two/partitions, between which is

attached a truss of ZOKhOSNA steel, To thia truss are attached the fitting for the

oylinder of the third brake flap and the engine-mounting fittings.
; . \ .

§-E-C-R-E-T —
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|
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Housing for Right Brake Flap

The housinyg for the right brake flap, between frames 1‘! apd 13, is made 4n
channel-section

" the form of thne/extruded trusses of V=95 material which are bolted to frames 11

and 13,
i

t ' ‘
At frame 13 the universal joint of the brake-flap eylinder, mde of SZOKhOSNA

steel,;is attached to the trusses, At frame 11, the trusses have a bulge for the

brake -flap attachment fittings, The trusses are connected by shoet Da16 partitions.
Housing for laft Brake Flap
The housing for the left brake flap near frames 11-13 ia similar to that for

ths right flap, except that it 1s made in the form of two extruded trusses. De-

tween framos 13 and 1l there is an additionaltruss extruded of V=95, anda horizontal

partition made of D-16,

Hslnlr-rramu 16A 18 extruded of sheet D-16 with nnngos o!'_D-16 angle pieces
and with MLS~TY4 fittinga for attaching ths lower trusaes and fittings to support a
special suspension,

Frame 28 terminates the nose section of the fuselage and is the joining frame

,'fdr the nose and tail sections of the fuselage,
i

S-E-C-R-E-T
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!
| The frame is & rim of V95T molded angle iron uith/BZOKhGSA reinforcing
| .
| .
! | platex to which is attached a partition made of sheet D=16, {

, ? ‘
The .inner flange of the frame is made of molded angle plate from V-bS

material, To the outer rim are attached supportand 1ock wagshers, made of m16’l‘,
' |

for clamp bolts, ’ “

i i i
To the center of the frame are attached three V-?ST fittings for auxililary
attachment of the engine, and also fittings for attachment .of the rear of the wing,
in the form of telescoping supports with caps of SZOKhOSNA steel.
Joint Fitting (Fig. 9)
The nose and tajl sections of the fueelage are joined at frame ‘28 of the nose
saction and frame 2& of the tail ugtion. The fuselage Joi;xt. is a flange-type,

having three guide pins and 18 joint ....(rest of paragraph illegible)

Wing-Fuselage Hinge Fittings
' '

* . The wing=fuselage hinge fittings are at frames 13, 16, 22, 25, and 28,

S-E-C-R-E-T
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Gigs 9+ Butt joint of nose and tail sections of fuselags. 1) frame 28; 2) guide
pintle; 3) !‘rlm? 293 L) Joint pintle; 5) cap} 6) hatchy 7) nut) B) rubber seal
.9 ll.mit!.‘u_r.
i
|
|
|
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The Joint at frame 13 is a forketype joint with one vertical bolt,

The Jéint. at frame 16 has an upper and lower fork, in the horizontal plane,
and a middle lug in the vertical plane, The joint at each fork ia
'Accmpl;ahed by l_vurt.iotq ateppedf bolt.l The ,:joint at the middle lug ip 'accomplibhdd
by & horizor;tal bolt, taatemc! in tantilever fashion in the lug of the wing spar,

The joint at frams 22 is of [the collar type, with two vertical clamp bolts,

The Joint atframe 25 is of t:he forked type, with one bolt and & nut,

The Joint at frame 28 is aof.;omplia}wd by & bolt which 1s inserted and

locked, at the first wing rib, in the telescoping collar ﬁtting.

— | - 25X1
|
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. I
R Frames 3L, 35A, and 36 are main frames, made of SZOKNOSNA steel; Joihing

i "43" "hh“

2, Design and Make-Up of the Tall Sectiomn of the Fuselage
(Fig, 10)

The transverse main assembly of the tall section of the fuselage consists
' ot'u frames} the longitudinal main assembly consists of atringors; the covering

1s made of D_6ATH= 11, 2, and D-16AT, 15, _

: : : 1
frame 28A ia made of molded D-16 profile, and the other frames are made of T-ahapod

Du14 sheets. !
i
The stringers are made of molded D16 angle pieces, Tha four stringers

i

that frame the cutouts for the parachute and the MRN antenna are thicker,
At the bottom left between frames 30 and 32 is the well for the mamumm drogue

chute, Antenna )mN-SGP is loc.ated at the bottom right between frames 30 nnc;l NaA,

|

The - ventral fin passes along the bottom of the msqlagerro:m

frame 26A to the end, along the axis of symmetry. '

The front part of the fin is radiotransparent; at the rear of the fin, behind

v

frame 36, 1s the drogue chute lock,
The engine cowling is inside the fuselape from frame 29 to frame Jjl.

The stabllizer in attached to an axle that rotates in bearings mounted on

frames 35A and 36,

The engine afterburner is attached to frame 35.
: plating.
The fuselage terminates in the tail nacelle, made with no inner
R pe Lk N
There are special air-inlet ducts at frame 31A i@ for engine blow-off,

H
S-E-C-R-E-T
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" Pige 10, Framqwork of tail section of the fuselape and the tail,

| . 1
a) Upper rudder fairing; b) rudharg ) back-fairingy d) tail nacelle; e) ssabilizer;

£) stabilizer attachment truasj g) Jjoining frame,
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2, Canopy and Ejection Seat

The canory and the ejection seat form the system "SK" designed to save the

* pilot when he leaves the plane at speeds up to 1100 km/hr, by instrument.

A, Canopy
1, Ceneral Information

The canopy of the Ye-6T is designed to cover the pressurized cockpit, pro-

" teot the pllot from the air streanm, and assure normal vision during flight and when

'

landing the craft. In addivion, the canopy is used to protect.. the pilot from the
{ncoming air admxing stream during ejection.

The canopy (Fig.11) 1a a atreamlined tranap;rent. a‘acondary structure on the
upper part of the fuselage bat.weer; frames 6 and 13, T)}e rear of the canopy foms
a smooth junction with the back-fair!:ng.

The canopy consists f thefollowing vasic parte?

==ths hinged part, \
~-=the kuk® rear section, l
!

-=a heat vaffle;

)
-ea trangparent screenj
wsgide {laps.

The canopy has the following systems to fulfill its funotions:

==progsurization and oontrolz systemx}
wsemergenay ejootion system;!
-_aent-retention system}

«=de-icing system

S_E-C-R-E-T
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Fig: V1. Oeneral view of the canopy.
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When -the cockpit 4s opened, the hinged part of the canopy 1lifts out and wp;

on an axle 6:\ frame No, 6, The hinged part of the oanopy is 1lifted by an air

tylinder.

The canopy* is pressurized after it is lowered and locked in places The canopy

_ is depressurized either automatically, when the locks are removed, or Sutonomoualy,

using the pressurization thumb button., The pressurization hose 1s located in the

fuselage,

The air oressure in the pressurization hose is 147=2.55 kg/cmz. The pressure

in the hose 1s less than that behind the reducer due to the preasure drop because

of resistance in the check valve,

The canovy can be released, in an emergency, by means of the emergency
i

i ' o
release handle on the ripht side of the fuselage. The emergency locks are raleassd
g S

by means of a pyrotechnic system. The canopy is raised by 1ift oylinders toiwhich
| P

xxx air at a pressure of 130 kp/em® 1s fed, !

zbtxring ejection with canopy shielding, the canopy separates from the ;Nselago

H i

i | .

and is ’;held to the seat; the emergency cénopy locks in this case are reloased by
' ‘ i

|
seat pi‘]nu .

fl'ho canopy omergency ejection system is interlinked with the seat fir![i.np,
| . i

mechanism; 1f necessary to sject after emergency e,jecfibri of the canopy, par{l« of

r:nm;)y" to mean its J'himzod
|

i
|

* Henceforth, in auch expressions - we will use 'the word n
i |

. part.

e | 25X1
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bled off L

the gases are - from the firing mechanism. This prevents the occurrence I!‘ great
: \
|

‘@iactad.

overloads due to & decreass in the mass of the system.

2, Design of theCanopy (Fig. 12)

. Hinged Fdrt of the Canopy \

. The hinged part of the canony (I) is designed in the form of & rigid

- structure, boaring the convex main glass (1) and the flat front glasa (17,

The frgm sonelats of two longitudinal side trusges (18), attachod ‘oo{;othor
in the front by & cast bracket made of mapgnesiun alloy xf} (32) and in the bi‘ack
consist of - : ?
by an arc (2), The longitudinal trusses Elsktron profile (26),
duralumin profiles and plating (27) riveted together. Rear arc (2) is of riéid

rivited design' and has a cutout covered by special cover (3) made of magnesium

_alloy. During ejection with the canopy used for protection, the cover of the hatch

15 dislodped by the pyromechanism of the seat-stabilizing mhuwten parachute,

The main glass (1) is heat-resistant orpanic glass, brand 8T-1, 10 mm thick.

. X
" The glass is affixed in the side profiles by means of/Capron tape (20) glued to the

glasa, One edge of the tape is glued to the glass, the other ia inserted into &

spocial groove in the profile (26) and held in place by x rod (21},

]
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Along the rear arc and the frame of the forward glass the main glass is
held in place by rubber gasketa between theoutside covering and the inside bracs

phton these are tightened by bolts,

In.the lonpitudinal dirsction, between the endo of the glass and the parts '

of the frame there is n gap to prevent contact stresses in the ;zlasa.

The front glass is silicate laminated safety glass 14,5 mm thick in a special

frame (16) which ie bolted to the frames of the front glass,
The moving part of the canbpy at the joints is preasurized by meana of ax

Usom =2 pressurizer (19).

If there is no alr in the plane's hydraulic ‘system, the canopy can be 1ifted

mamually by means of handle (5) on left truss (18); when not in use this handle ia

|

. in a socket in the truss, held in place by khob (6).
The Rear Section of the Canopy

The rear part of the canopy (II) is not pressurized and is removarle. It

18 attached to the fuselage by anchor nuts, It is designed in the form of a framoe

work whichcontains the glass. Olasas (30), brand CO, 5 mm thick, is fastencd along

the perimeter between the ocutside covering of the framework and the inside brice

plata;} these are drawn togother with bolts,
. |
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Fig. 12. Canopy design. a) oross pection at "A=A¥; b) cross section at "g-3";
o) oross section at "B-B%; d) croulagction at "r-("; ) cross section at "A=A"S

{ : P
£) cross seotion at "E-E'; g) cross section at "Y-X'; h) cover pinj i) shear boltj

3) Terieopinis] penley th cover (.““.) | |

S—E-C-R-E-T ,
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Fige 124 Canopy desiﬁm
‘I. Hingdd neuﬂon; ;I. rear section of canopys III. Heat baffle; IV, Trunsparent
' Qoreen; Ve Siée ﬁap( 1, Main glasa; 2. rear arcj 3, Coyer; L, frame for trans-
parent aofeonx 5. handle to manual‘ly open canopy; 6. lmobj 7. rubber groflnmet ; 8.
PIERNS

groove for pressuri zat ion fosej 9. framework of J secupn

of F 10, bural (7] pi-euuriud bu]?khead ‘sheet; 11. glass of side'flapy

H .

L2. Run—a/iéht vracketj 13. de-icer collector plate; th. outside framej 15, 1nsi.d9
brace plLta; 16, front-glasa frama ; 17, front‘glus; 1_8. side truss; 19, U=30M-2

preasuriger; 20, capron tapaj

S-E-C-R-E-T
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. 4 .
21, rod; 22, pressurization hoss; 23. " canopy loop; 2k,
pintle for operating'rram; 25, operating framej 26, Molded mt Elektron profile;
274 covex;x.ng 28, Dural profiles 29.@153._“.;61‘ heat bulkheadj 30, glass; 31, rubber
grommet; 32, bracket; 33. blow-off tuba,
| : !
‘[ ' i
i
i
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. . i
! . - To prevent contact xremxa stresses in the glaas, betwe_en the covering and the glass

i : there is "UPL-O.L" packing take, while the openings in the plass for the bolts to
" :
. T

5 pase through are made larger than the bolt diameter, and rubber bushines (7) are
‘ put in tham,

. Preaauro Bulkhead

) ! pressure !
/ The bulkhead (III) aeparntos the pressurized cockpit from the urpressurized

o ) reuon behind the rear section of the canopy. It is attached to the panel bdneat.h
the canopy to tnmex 11. Along the outuide edpe 1t ia mmtnakad bolted to tha front

end ot‘ tho rear section of the canopy, In the center it is abtached by boltp
) - ’ the armor plate, ' .
J : 4 -
' : C Hl‘he pressure bulkhead is of hermetically-saalad flat desipn made of qrimped

| f
I ' Dural ahaetu (10) with reinrorcing ridges stamped into it, and riveted profiles.
i :

: N C
- . !Above and to the sides in the preesure bulkhead are small windows forl

! . - examnation of the rear hemisphere. The windows conaist of flat glass (29),| brand
_ S 80-[?), 5 [67) mm thiek, I i !
; . i
' | |
In front, in the center of the pressure bulkhead, s attached a channq':led

.‘ profile (B8) wnich containa the canopy presaurization hose (22),

% SuFulC B E_T 25X 1
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Trargparent Screen

The transparent soreen, of bulletproof glass (IV), 15 located directly

.

beheath the front glass of the movable part of the canopy. It serves

three purposes: 1) it proteets the pilot in front from direct hits by bullets,

ahoilu, snd shrannel; 2) t.'he cmop;' rolls along it during ejection with prétacuon
|
by the canopys and 3) it protects !hu pilot from.the a_ir stream after release ::r
the canopy.
The transparent screen is tHree-shaet laminated safety glass 62 mm thick in
a rigid steel frame (L) which is bo!lted, with L bolts, to sight mount (12),

8ide Flars

To the sides oftho transparent screen are two side flaps (V) which have
small windows (11) mada of organie glass, The side flaps topather with the

trdnapnrant screen fom”a/ggrt oF t;a‘f'rle plate which protects the pilot from the

air stream in the event the canopy is released in an emergency,

{' 3. Pressurization and Canopy Control System
| (Fig. 13?
! . .
" The canopy 1s attached to the muelngej'auaponéion brackst (1) by means of
1 1

i .

© two bolts which serve as axes of rotation when the canopy 1s raised and lowered,

|

!

S-E-C-R-E-T
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Canopy cc;ntrol consists in tﬁe opening nnd' closing of the operating locks
and ra:lsinp, nnd lowering the canopy. The canopy 15 controlled with a special
handle (7) on the left side of the panel beneath the cagnopy., The canopy is pressur=
ized with hose (L); pressurization is nccomplishad by tuming button (15) which

is on tho same shaft as canopy contro) handle (7)» On the panel beneath the canopy

end on the fuselage covering, near handle (N, aNlinatNOtiona for the correct !

use of the valve,
Canopy control and pressurization are possible both from inside and outside,

xkaFor this, the double~-arm camopy control lever has two handles: one inside {16)

and one outside (13), The outside handle is 4in a slot in the fuselape and is held

in plice by catches and knob (14). In this posi tion, the outside handlo is kinge
matically separated from the inside handle. When knob (1k) is pressed, handle (13)
moves out, and when it 13 turned down it engages the inside handle, after which the
canopy can be controlled from the msido.
1t must be pulled :

To retract handle (13) : . from the inside #ntil the handle
disengages from the inside handle and fits into its housing such that the catches
0 f the handle drop into place and knob (1)) can be tumed, looking it in plac;-a.
Preum'inti_on from the outaid'e is accomplished by turni'ng shaft (17) by means of

slot
& sorewdriver placed in the at the end of the shaft,

S T D DT 25X1
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Pressurization system
Fig. 13. an d canopy control,

a, diagram of canopy attachment when suspended; b, view at "B"; o, canopy

loop; d. point "B"; e, /see below/; f. cross section at "A-A"; g, /aee below/;

h. removal of canopy; i, frame 6,

e — 1

J g °KZ£'PV lﬁ'“ﬂ) l

Pressurize: © depressurize /

N 4

e .
V?q,. depressurised pressurized 49?
0 ®

N /

A Take off only wi

g _ ‘ -
When lifting the canopy, let ﬁi{;’;‘d Iﬁe&:nﬁ:&rﬁked
the air out of the hermatic hoses forward position

before releasing the lock

S-F-C-R-E-T ) |
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! {
i Fig. 13, Pressurization and cnﬁopy conttl-ol syaten,

» 1? canopy suspension bracket; 2. canopy.lirt cylinder; ,3' canopy operational lock';
s pressurization hose; 5, oxteh 8, push-pﬁll x;od; Ts d'wl—afw'?}fnﬂe
!’nrr canop‘l' controly B, check valve; 9.‘ RVe1.9 r;ducer; 10, air valve; 11, actuating
aring 12, .pintle; 13+ outside handle; 1. kneb; 15, pressurization push atton;

sCotleil : :
‘ 16. 4inside handle} 17, Ashaft with apline for pressurizing the xalzm canopy from

theoutside; 18+ swivel lock.

-3 I o B - S T
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|

The caropyls. affixed in the lowered position by six locks (3) located 1n

: the h;mi: panal bfnenth the canopy. .Iook 3 ia a cast bracket with a groovg into _I .
/ ; ‘ which Lhe canppy loop fits. 'Pint.lio (12), movec:_i by actuating arm (11)7 orosses this
‘ groove, The ct.u#ting arms of all the lngcks areconnected fj.'y connpeting Tods, tTQ the
odinopy-contr 1 hgncﬂe guide. To frevent the locks from opening before the |
L | : catch

i cariopy is released, the rear left lock has a * - (5) whioh covers the groove

at the point where pintle {12) emergas.
|

[x3

When thy canopy is roleased the loop compresses atch (5) and frees

pintle (12),

lowered

v . ; The canopy 48 ° ' by means of cylinders (2) which get their air from the
| S ‘lowared
: © 7. hydraulic system by means of canopy-control valve. The canopy 1is by its

own welght, displacing the air from cylinders (2) into the atmoéphere.

. | The double~arm canopy control handle (Fig., 1L) 18 attached to panel (16)
and housing (1), It aonsiujx of rod (L) which has on it inaide handle (9),

pressurization button (8), and guide (7)., Inside rod () is shaft {3) containing

outsids handle (2), Shaft (3) is pressed outward by apring (6) and in this position
engagos shaft (L) by meana of two sorews (5), Screws (5) and the grooves in the
head of lﬁm (3) are poaitior;ed agymmatrically, so that the outaide handles engages

the insidé ons only in the dowmn position,

SeErCuBRaFEaT
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Fig. i, Twoeposition canopy-control - hardls,
1o housing for outside handle; 2. outside handle; 3, shaft; L. rod; 5, screw;
6, spring; 74 puide; 8, pressurization push button; 9, inside haﬁdle; 10. soring;

11, nut; 12. comnecting rod; 13, bracket; 1L, gears; 15, présauriution and canopy

control valve; 16, pamel,
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51

The pm\ienta diatuxl-bing,the handle v.hc-n the‘canopy i3 closed from the ocutside,

Giuide (7)and button (B8) have clearance relative to handle (9) and rod (L)
of 30° and 15° respectively, By means of the ulurnnée of pressurization button
(8) the canopy can be pressurized and depreasurized when handle (9) is loolknd in
thé extrema forward position, The toothed sect on of button (8) is connectod with

P .
canopy control valve (15), which is also on panel (16). The projactions of shaft
{3) and the =x stem of the valvs are hermetically sealed by maans of gland packing
and a rubber ring, When the outside handle is opex"ated, shaft (3), by means of
corinectir?g rod (12), deflects the inside hmdle.md does not pemit {t to be locked
in the rgrunrd position,
Canopy Air System (Fig, 15)

The canopy air system 1s divided into the operating and emergency systems,

The operational air system is desimned foyr pressurigation lnd raising of the canopy,

It includes canopy lift cylindera (5), pressurization hose (B). canopy control

valve (11), air valve (12), reducer RV<1,5 (13), and check valve (14),
The canopy 1ift cylinders (5) are located on the sides of the panel beneath
the canopy hear frame No. 7(7?). Canopy gontrol valve £%§ (11) is attached to the

panel of the canopy control handle.
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b2

v

. [TVe
. Fig, 15, Canopy my<heawdic system, &, from cylindera, p = 130 atm; b. desipgnationgcs

)
———— = gystem for control using canopy-lift sylinders, p = 50 kn/cmzs — -

., canopy rressuritation system, p = 17=2,55 kn/cm21 | — canopy emargency

removal system, p = 110=130 kh/cmz.

1. check valve; 2, reducar RV-7?7; 3, emergoncy valve; L, filter; S, air oylinders;

6. cheak valve; 7, air cylinder; 8, pressurieation hose; 9, emergency tank; 10,

‘pipe; 11, canopy control valve; 12, air valvej 13, reducer RV-1,5; 1l, check valve,

S~E-C=R-E-T
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The pressurization hose is {a & apeciini groove in the panel beﬁeat.h the
canopys Air valve {12}, connected into a singlié_ unit with RV=1,5 reducer (13),
and check valve (1L) are on the leftlu‘de of the cockpﬁ. near frames 7 and 7b(?),
- Using the emergency air system, the canopy xmmnta is cast off when
41 18 released in an emergency. This air system consist oficheck valve (1),

located on the right side of the cockpit,
Jwhich separates the camopy emcrgency hydraulic system from tha 13o-atm ai.rcra!‘t.

emargency tank {(9), in the forward equipment compartment;
pressure system; _ emergency
valve (3) on the bracket that holds the ripht-hand canopy-1ift cylinder; filter (h);
air cylinder (7), attached to the kmnim& canopy suspensgion bracket and used tn
open the time-delﬁ lock during émergeney canopy release} check valve (6) which
separates the smergency air system from the operating aystem'; and air cylindors (5)'.
which durinpg emergency release of {'.ha canopy serve as ejection oylinders., Pipe
(10)1s used to measure the prauur‘ in the 'amergencj canopy air oystgm, and to

bleed off the air,

S~E-C=-R-E-T.
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E g i  the

{

! : | Hydraulic Syuteni Units
| : Canopy
Pressurisation and =~ Control Valwe

(Pig. 16)
The pressurization and canopy aontrol valve has two cavities, similar in

body and
(3)x/a shaft with cams (1) and valves (6)

design, The valve consists of

; _ . i
and (7). On a shaft (1) is a gear (see Fig, 1L) which turns the tuuthed sector of

the pro‘saﬁrizatton button.
The gear ratio of the coupling 18 3, L.e., whon the toothed sector is turned

750 the gear n‘nd the vaive stem turn 2250. The other end of the uhaf‘t.' passes to

the outsli- e ,th!roup.h the tovering of the cockpit and has & slot so that the cockpit

¢can be pressurized from the outaide using a screwdriver,

fremainder blurred)

8-E-C-R-E-T
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—rak

~65=
Fig. 16, Pressurizition and o‘anopy control valve,
‘1. shaft with cams; 2. conneoting pipe; 3, bodyj L. oonnect.ing pipe; S. connecting
pipe; 6. valve; 7. valve} 8, guide; 9. capj 10. cam; 11, oconnacting pipe.
a, To canopy lift oylinder, |
b, To pressurization hose: ”

ce From lupp'.l}-
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Pig. 17« Canopy 1lift cylinder,

1. connecting pipe; 2, swivel connector; 3. holdery U. rod; 5. oylinder support
bracket; 6, split pinj 7. ;I:im 8/ oylinder; 9. emergency syatem lock; 10, tard.
&, grournd canopy lock. |

b. view at "AM

8. check olosed position.,
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] . ‘
eesesessds The i..nlnt connacting pines of both cavities have throttle openings
0.5 mm in diameter,
Canopy 1ift Cylinder

Figure 17 shows the deaign o'r the canopy 1if't cylinder and the method of
nt.tachiml; it to the panel beneath the canopy, Cylinder (8) is attached to support
bracket (5) by means of connecting pipe (1) and pin (7) 4in holder (3). Pipe (1)
and pin (7) are kept from shifting longitudinally by aplit pins (6). Whon tﬁo oalnopy

, )
is raised or lowered, the cylinders mowe in the longitudinal plane, rotating on

{
i

pina 1 and pin (7)., Air is fed to the cylinders by means of swivel proasuri:ed

connection (2), Air is fed Et,c') the left cylinder from tha the covering side; it

To prevent the yamepy raised caropy from lowering due to absence of px:"essur'c

is fed to the right oylinder from within the cockpit,

in the plane's hydraulic system, ground stoppers Are placed in rod (4); thnaq: are

removed before lowsring the canopy. !

Air valve

{Fig. 18) j

The air valve is a net of check and safety valves in one body, It codniltl
of body (1), two slidexxt®ix valwes (3) with rubber washers, springs (L), cover

(3), and plug (7). ' |

S-FE-C_R-E-T

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

25X1

25X1



Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

S DN D O m

<

g
O
!

7

g

O T —

T T,

- SRR T
. *‘4.'* ;
% hu,u. wnu JLUN - B o
£ “
2 - a-«w&m S #2an ""‘U"“N-.
£ e inat g i-almﬂ wwwn mm Niparnd,
' . 'ﬁ- ‘u
‘ L v
o " ‘
25X1 . PR ) i ‘
v : ‘
Wog : $ ' : .- ‘
B A ‘ K Lk
N B e ~ TEEERR 7::»:4- e
Wr« . N R e
Ll e ¥ ke e W.W’Wﬁ#u« T SERAMLL kT Wl
.y ARVIROD T10H 'Vi H 'ﬂu. ]'ﬁ,); 3&11 j.&p"
._1“”:1:“5.:1“\"':'.-.;'& e “':.!".!.f!' - " '1"' ""o.'l 'l oMaese l- . n-v-"lt n‘un\'

SaFalCaBaEaT

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

Ny~
(&) .
>
-



Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7
. l .

., . | i . SeFalaBueFaT L

o | . 25X1
| |
!
!

68- . o oV
Fige 184 Air valve. ;
| 1¢ bodyj 2."“1"“ "“t'; 3. glide Valve; L. apring; 5. cover; &, ruvber audliary

rings 7o pluge . ' C

{
a, safety valves
bs check valve,

|
!

SuFalCaBaFaT
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! I : © g,

When air is .fed to pipe alide valve (3) of the check valve s opened
i |

i S 1
and the alr pasaes through pipe "A" to the pressurization valve. ‘\
i + ‘

‘ c
When air moves from oipe "A" to pipe "R, * apring (L) of the check valve .

seate i ! i
slide valve (3) arainst plug (6) and blocks the air path,

i
i I
When the pressure in the hose rises above 2,0 atm,' slide (3) of the ssfety

E
. valve opens and xix the air escapes intothe atmosphere through pipe #b "py

Emergency Valve
(Fig- 19)

The emergency valve servas to pass air from the emergency whxmxywhem hydraulie

aystem to the canovy release cylinders and to tﬁe cylinder that closcs the Yoxixmf

made of stainless stesl O,1 mm thick,

Membrane (7) is hermetically compressed vy pipe (8) betwoen the body seat

and bushing (9) to which it 1s attachad, To change the membrane it is necessary

to unscrewxpipe (B). The air is fed to pipe "M

When pin .(3) is pulled out, pin (5) mowos .fomr;i, actuated by aprlné
(1), and begins to rupture membrane (7). The weakensd membrane is rupturéd
by the air pressure, and pin (5) ia ﬁxro‘-m baciward and seals the cavity of the

- body, pressing with its oonical section against the rubber washer.

SaBoCoR BT

-

time<delay lock. It consists of body (6) with two pipes, separated by membrane (7)
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Fig. 19, Emergency valve (membrane vaive),
1. spring; 2. tube; 3. pin} L. rubber washer; S, pinj 6. body; 7, membrans; 8.
pipe; 9, bushing, -

&, valve in the cocked position,

; : V. operation of valve.

. valve completely enpaged,
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[ The air enters the working units through pips B. a , f

! ' Filtar - o

The filter serves to trep the fragments from the fruptured membrans of the

emergoncy valwe; it consists of body (1), %""(2),‘ and cover (3),
: 4 aboard the plane, :
If the emergency valve {8 actuated the filter .ie removed

and the Jambum fragments removed from it,

'Operation of the Canopy Control Handle and Valve

. : (Fig. 22) !

Opening the Canopy
To open the canopy the canopy ‘control handle must be moved from the e xtreme
forward position to ths extreme rear, If the canopy is pressurised, during the

; first 15° which the handle turns the canopy becomes depressurized. If the caropy

| shaft

f to turn the pressurigation button and, by means of this button, the of the

canopy control valve, When the handle turns 30° the guides connected -
| ;
| to the connsating rods of tha oparati®yilocks begin to turn. When the hAnTh '

! 1
l {

| SeFoCoBeE=T ' ’ :
: : — —
| i
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'j is not pressurized; only the handle moves in the first 15°. Then the handle bogine ‘
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Fige 20, Filter, 1. bodys 2, ‘"! 3 3. cover, a) view at A
. i
Fig. 29, Cylindsr for opeping tin?-dolny locks,

1, bodys 2, rodj 3, cover, i

. ]
i

! '

S§-F-C~R-E-T

25X1

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7



!
i

Apprqved For Release 2003/12/03 : CIA-RDP78-03066R00020001Q001:7:

.tux-ns 69-63° the pintles of the operntiﬁﬁﬂ locks completely clui- the canopy loops

‘ S=FE-C=R=E=T
1

- L 4

|
and come out 0 £ the grooves in the brackets} during the next 3° -n‘- begine to be

admitted to the canopy 1lift c¢ylinders.
PRECAUTION: The canopy should kxxix 1ift smoothly 3-5 seconds after air is fod
to the 1ift oylinders, Forced retention of the canopy in the down position might

result in & sudden upward snep of the canopy, damaging the lift-cvlinder-rod fittings.

.

Closing the Canopy

To .close the ocanopy the hlndlé muat be moved from the exireme rnr. position
to the extrems forvard position. First only one handle moves. After 15% the
clearance in the pressurization button is taken up, and it begins to turn and
rotate thestem of the canopy control valve, When the handle has tuﬁed 30-40° i

the bleeder valve for the cylinder cavity opens, sir from the canopy lift

eylinders escapes into the atmosphere, and the canopy begins to lower, After the
|

4' handle has tumed L5° it is restrained, since the locldng pintle

of the rear left lock is held by the arresting davice (see Fig. 13)s After the

canopy has lowered completely into place, the handle can be turned some more and the
!

canopy locks are tlosed,

1 ,

§
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After 13° of turning the handle until it occupies the extrems forward position

and is recessed into the panel, the canopy control valve closss the blesder valve
of the cyl&rad;r contr-l oavity, This is done $0 that with emsrgency oanopy .
release the air from the aircraft system will not pass through the ajection
cylindori and the canopy control valve,
To pressurize the canopy the pressuriszation button must be pushed 1S° forwvard,
PRECAUTIONt The canopy should lower smoothly in £iad 5-8 aeconds Aﬂ.ar air begins -
to be bled from the ejection oylindorl. . Forced retention of the cnnopy in the

l
,lup polit.ion may reault in an abrupt. drop onto the panel bensath the canopy.

f

S FuC B BT
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Fig. 23, Emergenéy canopy 'ojoction systen, : ;
. ) I 1
8, from hstworkj b, canopy frameworkj o. point Aj d, arbitrery designations; e, 1 5
; ' oo
closed position; £, open positvion, : ' ) ‘
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teleass
Mge. 27, Emargency canopy ‘ system,

1o iomer'goncy tank; 2, emergency valve; 3. swivel look; b, oyli.ndw rod attachment
lock; 5. handle for emergemy canopy relsase; 6. slde omergonqy locks; 7. pyrouchnic
cylinder1 8. pyrotechnic pistol; 9. pin of bleeder valw of pyromechanism TSH-2500-38.
time=delay
10, filters 11./dock opening cylinder; 12, canopy time-delay lock; 13. canopy
ejection eylinder; 14, lctuat.ing amj 15, arresting dévice; 16. shafty 17. brneket.;
18. pipe for measuring preuurc in tank of canopy emergency system and foy mnng
\d‘men checking the system,

i
1

-
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. l ’ ' |
L, Emergency Canopy Releass System :
' ' : (Fige 23) 3
"rvo open ths cockpit in an emergency, there is marge.ncy canopy release
whioh is aocomplished by means of & special system, by turning the ssnopy ‘
emergercy relsase handle(5). |
The erergency cunopy releass system has the following systems and unitsi:
= mor'gen cy canop)" locks } | ' o
-=a pybotechnic system for openinp the cmergo;@y lécka [pyrotechnio piltol
(8), pyrotechnic cylinder (7), and pyrotechnic controls};
-ean 8jection system (emergency tanopy hydraulic system);
~=handle for emergency canopy releass.

Ths canopy emergency locks--a s swivel lock (3), six emergency locke (6),

and two cylinder-1ift-rod coupling locks (L), are coupled by connection rods,

'
The emeargency locks are opaned, whan the canopy is released, by pyrooylinders

(7) whose shaits turn the locking handles of ths rear emergenoy locks (6)| by means '
H

of a connecting rod all locks are opened,

S-E-C-R-E-T 1

25X1
| | |
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“79« o / li
i N
" Pigs 24, Swivel look. 1. body; 2, arresting device; 3. shaft; b, 5, retainers, : L
a, ,Dilgflm of lock operation - f I
,be lock oloseds : | , !
6. canopy retention bolt. I
i 4 I
d. lock open, _ i
: il ;
| .5 |
' :
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25X1

|
Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7



(

1
i

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7
S-E-C-R=E-T

=80e

Units of the Bumergency “anopy Release System
Swivel loak (Fig. 2L)
The awivel ‘lock 1s fastensd to the front bracket of the canopy frame and

* 4wo identical seotions, It consists of a housing (1), retainsrs (L) and (9),

'umltm7 dovice (2), and a sectioned shaft with an actusting am (3)s The lock:

housing is & cast Elektron bracket. The shafts (3) of both sections are rigidly

| x .
!fnaunod to one amother. As shaft (3) tums, arresting device (2) is released and

[N

"‘ retainers '(h) and (5) separate,

_ Side Emergency Lock !
| | (Pig. 25) |

The side emargency locks aré mounted on the Elektron profiles of the side

truasses %ot‘ the canopy framework. The lock mechanism is housed in a mmovable;h_ouaing

i

(5), and conaiats of levors (2) and (L) and actuating arm (3) on & sectored s!}'mtf. i

1

f
loop | (1)‘ is held in the look by means of & Ehaft sk on lever (2),

l ’ .
is released, . : }
: i

8-E-C-R-E-T

|
|
: j .
Au acstuating arm (3) turhs, |levers (2) and (h) ‘ro thrown free and 100( (1)
\
]
\
\
|

has |

i
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Fig. 29. Side smermnoy lock., 1. loopy 2, L leverss 3, actuating arm; 5. housing.
Re Diagﬁm of lock operation. '
b, lock slosad,
d. lock opens .
b
i
I.
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Lift-Cylinder-Rod Attachment Lock (Fig. 23, point A)
. The 1ift cylinder rod is attached to the canopy framesork by means of
boacket (17) in whose groove goes the shaft o@ the rod (16), With downward motion
theshalt is retained by Xk arresting device (15) which is fixedin the operating |

Ipéaition by actuating arm (14) whioch is coupled with the lock control wires,

j“when actuating arm (14) is released, arresting device (15) turns and frees shaft {(16).

i‘ . Emergency Canopy Release Handle
o (Fig,. 26)

The emergency cannpy role(nae handls 1s located OI.'I the right side of the
panel beneath thQ canopy. It lc;-.ompliuhes three operations: it turns on ﬂ'w amDr'=
gency valve, . actuates the pyrotechnic pistol, and .p\llll out the pin in
the bleeder valw‘.'e of pyromechaniam TSM-2500-38,

. ' The handle is a . double-w lever (6), at the end of vhtcﬁ is

hinged handle (B) connected by cable to the pin on the emergency valve. The pin on

i the onrlgo'ncy valve is pulled out when handle (8) is pulled.

8§-E-C-R-E-T

Appl{foved For Release 2003/12/03 ; CIA-RDP78-03066R000200010001-7
/ :

25X1

25X1



Abproved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

SeFPalCeR-FE.T

25X1

YT AT D SR PR
" J : ﬁ.‘*‘% v

R TR

. B
e
. .,‘..'2‘1‘ s .
;..’gx'wﬁ'a-‘.lﬁ‘bv Ry it
:-‘.‘ [ £
) ok :
Crewe npuboga LS E o
abopuumats wrancmg - K~
RN &
-;13.‘4;;\‘;] .
A YO
e ;
= -‘ N =
; NSl :
et

m
!

T

¥

A
1

{
|

4

Crews npdoga numenucmoseme
o copababawiere 1aangne

Wpomeramitng [(M-2508 58 ¥ [}

Pl R

o~

i
K

. . . {'l;' 02;...‘4;:‘_3 ¥ Gé:“.‘w'; wg T 2
st n Mg BT R :

L
I i x e VO St
= ) % RiSead

AN R .y - " .

I“‘A\ AR '-".‘:’_éi‘ Y ST oy AN >

?.".h-h-..« LI . ” T e B 1 \*
ERIVE. s e _ ST e e '
wunemmw VST ELIU RS _nvw@g‘ SRR

€, T

S-E-C-R-E-T

25X1

Abproved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7;



Approved For Release 2003/12/03 : CIA-RDP7§8-03066R000200010001-7

S T O popom

25X1

) =83~

Fig., 26, Emergency Canopy Release Hamdle. 1, 3. rollers; 2. cover; L. pyropistol
drive mechaniam} S. plunger; 6. lever; 7, bracket; 8. hinged handle; 9. tushing, ! ;

&, diagram of emerpency valve gear; b, to emrgency valve; ¢, diagram of the
pyTot.echnie /,pﬁat.ol srtex and bleeder valwe géar of pyromechanism TSMe2500=38¢ - : '
i 3 ’

| ! . _ :
de to pyroristol; e, to bleeder valve of pyromechanism TSM=2500-38,

S-EeCuaRB-E-T

- 25X1°
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ollje

_ The other end of laver () is in the pyrotechnic pistol drive mechanism ().

Nhan the handle is pulled back, lever (6) puahea plunger (S) ahead; the plunger

is attached by cable with the pyfnuehnic piltol trigrer lever,

Lever [(6) is locked in the forward poaition and can be drawn back énly after
. i
'turung h'endla (85 to the horirontal position,
The cable from the pin of the Sleeder valve of pyromechan ism THS=2500-38

(should probably be 28_5-2500-.38] passes across roller (1) and is attached to lever

!

| (5?. : ) | :

Pyrotechnic Pistol
(rig. 27)

The pyroplstol is constructed as followst

Two PV-‘\ "Roks" pyrocartridges {2) are placed in housing (1) and are

by the housing of seal (L) into which firing pin (&), propelled vy sprine (5), pasaes,
|

Firing pin (6) is held in the cokked position by trigper

lever (10), When lever (10) is tumed, firing pin (6) is released and strikes the

parcussion caps of pyrocartridpe (2).

SeE=CeR-E-T
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Fig. 27. Pyrc;tochnic pistol, 1, ¢t uning[ 24 pyrocartﬁdga PVJ “Roks"j 3, nut}

lp’. seals 5, spring; 6. firing ping
| .

' ‘,'t. cross sertion at A=A

|

=85

7, nutj 8, barrels 9, roller; 10, trigger lever,

[Flg. 28, Pyrouylinder. 1. rods 2. housing 3. cover,

SeFulaReF-T
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Emergency Canopy Release Process . . !
(Fig. 29) o i

When the hinged handle of the emergency release handle .10 moved (1), the , - |
v - pin of the emergency valve is pulled out {2)e Air from the omrénoy hydraulis
AR aystmreﬁtor_s the cn'nopy‘ time~delay lock opening o'ylinder (3) (the canopy i :
tima‘-d'clly lock u. described in the. section "System for locking the Canopy to |
the Seat") and ix the ejection cylinders (L), cresting an ejection force before i
.t,ho. emergency locks open. ' : ‘ . i
hen emsrgency canopy release handls (L) is turned, pyrotechnic pistol . ;

ip activated, The gnues‘ formed: ln the pistol from the explosion of the two YRoks™

_ : . i
pyrotechnic cartridges enter pyrocylinders {8), and the emerrency locks open, The i
‘canopy is ejected upward and carried away by the oncoming air stream, o '
. f
At the same time as pyropistol (7) operates, the motion of the emergency :
1 ‘ . ) i
release handls (S) withdraws the pin of the bleeder valve of pyromechanisa
X

T5M=2500238 - o

I )

1

~-
‘ | | S-E-C-R-E-T .
I 25X1
- | .
-’
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Fig. 29, Pmergency canopy release process, &, to position 6.,
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5. System of Canopy Retent on by the Seat
(Fig. ”).
! In tr/w blu of ejeotion with iialrouotion by the canopy, the Bunopy separates

from the fuselags &nd 18 held by the seat, For this purpose, on thecanopy is

mounted & system Yor canopy retention by the seatj this ocontains the following unitss

=sgmorgency canopy locks (described in tho section “Emergenoy Clnop;.r Release
Systen) ;

==locks to retain the seat (front KS)I and rear (7))

==canopy time-delay lock (1).

During egection, tha bearing pins of the seat enter thexnotches in the rear
locke (7)) Zhrwohk turning their handles they close, and open the emergency canopy

w

locks by means of x connaction rods(10) and actuating arms (11), The time-delsy

~ lock keepa the nose of the canopy from rising after the emergency locks have boen

opened, When the canopy, whose rear section mo-es bgethor with the seat, occupies
a positjon such that the air lt.nﬂn‘i will press 1t agal nst the fuselage, lock (1)
opens. The bushinps of the forward seat-retention locks (5) fall into the hinged

bearings of the seat and are lock into them,

To geparate the canopy from the seat buttons(9) s pushed; theus are mounted.

on the rear locks (7)., Button (9) 1a on a shaft with actuating arms (8), whichare

connected by connecting rods to the locking lavers of the forward locks (S5),

A}
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=89«

i

| ‘ AT
| Fig. 30, System for Canopy Retention by the Seat. !
! , i

lttnohvluont lockj 5, front retention locm 6. lido emergency lock 7. rear ro?ant!.on

lock; ik 8, actuating arm for opening front retention looks; 9. button for pponlng'_
) rrom. 1ololm; 10, connecting rad; 11, actuatinga arm, % . . ' l

R min‘ diagrams b, nutunttng arms on one ahnrt.; g, arbitrary desipnations ;- ?

0losed Loait.iont e, open positioli. ' . -
‘ i : P \

S-E-C-R-E-T
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Fige 31, HRear retention lock. 1. stopy 2, springs 3. lever; U, housing; S.
connecting rodj 6, arresting device) 7. retainer,
a, position of parta of lock in operation) b. lock 6loud; ‘©, seat gix bearing pinj

do lock epons !
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!

‘Hg. 32. Front retention looks 1. connecting rodj 2. lever; 3, housing; L, roller;

5. bushing; 6, sctuating armj 7. housing covar,

‘s diapram for opening the look,

[+ B Y o B » A ~ B, 1]
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SV 3 , !
o . . |‘

|

|

' FLg.E'JJ."; Canopy time-deluy lock, 1. lever; 2. connedting linkj 3, air cylixjder;

: , : |
L t’“ﬁhiﬂat 5. shear rivetj 6.&;’3‘& 7. axle, |

|
|
1
i

» l. opouung dlagranj, b lock oldseds o oponing of lnok during ejeotion viT Proe

toouon by canopy; d. opening ot lock during omorgoncy ‘cmopy release,
I

| \ ‘

i ! |

3 | |
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....";rreating device (6) s loosensd by pulling the pin, and stop (1) is moved
from beneath retainer (7), and the bearing pin is freed. »
Front Retention Locks (Pig. 32)
The front locks are also located on the side trusses of the canopy frame
inside the cockpit. Bushing (S) 48 placed in housing (3) and held in ;JIBOG by
four follers (U) mové& by n;muthm actuating arms (6). Whenhandle (2) is turned

the actuating arms (&) are turned by means of connecting tods (1), The released .

rollers leave their slots in the bushing, which is then free,

A dual cable line connects lever (2) of{-‘xn.an&mh one lock with the connecting

rod l('l) of the other, and vice versa.
| Canopy Timo-Delqy; Look (Fig. 33)
The tima-dglay lock is mounted on the canopy support frame and cons'sts of
connecting link (2) and lever (1).
Wnen the canopy moves tomther with the seat the lock begins to turn., The
‘ Measly

ends of lever (1) slide along bushings (i) and (6) and when they .’ " the

1]
4«__4_41.» part of the fmekx bushings the lock mitax opens.

‘

§~E-C-R+E-T
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’ Fig., 3h. Diagram of locking pisces on thecanopy,

I ! . ' :
. : a, point B § b, shear bolt : $ o, point f‘ 3 do 1llegible; o, front !

lock; £, cross seation at MM} g. sorew in white lead {drying oil pastes)} g rear

‘ lock; i. sealing, KO-X0.5 wire; Jj, view At'ﬂmrf[l } Ko shear bolt; 1, sealing ;
_ _ ot
of nuts, tubas, wire. K0-KO,8; m. sealing of nuts of the pyrotechnic pistol, wire

)
: KO-K0.,83 n. point A o. point B; p, cross section at K-K; q. sealing

of pyropistol i\nrﬂla. wire MIM-K0.5; r, the tic marks on the nut and the

houéing should coincidej s, sealing of emergency valve pin, wire MiM=KO,5; t.

i , . . . ‘ 7
| o ‘ ’ sealing, wire KO-K0.5; u, emergency valve; v, hinged handle, sealing, wire M1M-X0,8,
-w !

SuFuCaBeFaT 25X1

%
1
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Ss = FFm

In ﬁao svent of smergensy canopy releaho. air enters the air ocylinder (3)..
the cylinder rod drives out the axle (7) and remains in its place, Comnecting iink
(2) moves forward, after which the lock opens in any position.

6, De-icing Bystem (Fig, 35)

The de~icing system is designed to prevent icinp of the front 8lass ofthe

canopy by spraying ethyl alcohol on its surface.

Presaing button (L) located at the upper left on the instrument panel activates
electro-pheumatic valve 695000 M (7] (6) which feeds air from the plane's pheumatic
system at a pressure of 50 [kg/cm""?] to reducer RV-3) (5), calibrated into x 313.2
kg/cm?, and then to the small alcohol tank (1), Alcohol from tank (1) 1a fed toi

- collector (3) where it flowa under plate (17)., The oncoming air stream passes under
plate (17) and sorays the alcohol onto the surface of the glans.,

When the system is turned off, tha &ir 48 no lonper fed to the tank and the

s i

7%
bleeder valve is opened. Air from tha tink is fad to valve (6) throughcheck valve
(7) an? §s bled off into the atmospheve, ‘
|

Alcohol tank (1), with a capacity of 5 liters, is attached to the front

nacelle of the fuselape by clamp bands (12). Felt padding 18 placed tetween the |

'

o,
tank and the bands,
Fi1l sedt head (11), inside of which is filter (16), is hermeticaly sealed |

by cover (15), sorewed into place by screw (14),
\

The alochol is drained by turning drain plug (10),

SeFoCoBoF.T
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25X1
5 :
. .
| ]
‘ 4983 e
Fige 35. De-ioing system, - "
1. small aloohol tank; 2, hosej 3. collectory L. button; 5. reducer RV-3; '
. I *
6, xaxvm eleotro-pnsumatic valve 695000 My Y 8‘. check valves}
. 1 plug .
Qe [illokible]] 10, : 11, 111 head; 12, clamp banda} 1?. .{..e:lbjgl H
1. ncrew; 15. covery 16, filter; 17, plate.
[most of these were taken from the text rather than‘from the figure caption itself 1R]
: | |
S Ful B EaT
25X1
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~ I B, EX EJECTION SEAT “SK* - , o
' v ' . ) R ‘
1. Oeneral Information : |

‘ |

b The "3K" ejection seat (Fig. 36) 1= dosigmd far the pilot in the #oc)qait cu
: !

, ‘ |

! - and to immobilize him during various operational g'-for‘cea, and also to asjure his

K safe exit from the plane in an emergency xk up to an instrument speed of 1100 lm/hr.
The pilot is protected from the air stream by the hinged part of the canopy which,

- during ejection, is retainsd by the seat ard tovers the pilot.

The "SK* seat has the following basic advahbagest the pilot 18 protected
from the air atream (during ejection with oanopy retention) regardless of his
flight equipment{?];

the braking geforces occurring l-t‘ter the seat has leftths cookpit
ars redueed; due to the inocreased total weight of the ojectioh syatem (soat, pilot.,‘
canopy)

for ejection, the pilot neads make only one motion (pulling the handle),
which is enaiil,y done under any flight conditionas;

(rematnder blurred)

SeE-C-R=E-T
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1
1

Pige 36, Beat “3K.* : ' : bl

S-E-C~-R-E-T
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i

” harness looks,

-~guarantees that the pilot will assume the position necessary for ejection,

'LQ.J'{;\.G.M' 4
t 4 b M/o ) .

descending flight regimes,
‘wedecresses the minimum safe ojoction height during

by cutting down the time

[T T ) necessary to perform the preliminary opernuohu.
\
: . - \
The seat ds of rigid design, consisting of a framework with a L. el 7 "i‘ .
' . N
these have the following operating and emergency aystems mounted onthem: 7(‘6\“
. k-9 ’ (n\. ' "‘.v\““i
==control of the _'Eu‘:kg_'c. P : '5;‘\\ e 0’
. N, e “i.:\" ‘;
--safety-belt system; hY N
3 . -.‘
. r .'.L‘.. -
-=hammess of the shoulder safety-belt system; . N u)
) ~ \,"\i

-=fire control;

==stabilization of the seat during free flight;
--retentiop and immobilization of 1egs€};
=eretention and separation of canopy;

--Epsx system to open harmess and leg-retention locksj

-Temergency pyromechaniam firing devicéx 21SF (7] and muan system to opon

i
i
it

v The s eat is affixed to the cockpit (see Fig. 37) by means of three paiﬁ of

rollers méunted on the rear armor plate. The xat rollers ride on xaihx the ufeat

i
|

rails lnd prevent longitudinal and transverse s}ﬂft.ing. The seat is retunedf

|

in the vertical position by meana of TSM-ESOO-BB pyromechanun.
! T |

i
|
I
|
| | .
| . S-E-C-R-E-T . o |
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«102=

‘F'ig'. 37. Placement of seat 1n cockpite

a, armor platings b. view at arrow A} . brackets with rollers; d. seat rails;

u; rolle;'; £+ TSM=2500-38 pﬁomchmum $ e Poirﬁ. B «diagram of attachment of seat
to pyromechanism be.aring pinsj h, retainer; i. pyromechardsm bearing pin; J. seat

railas k. frame ¥ (2] 1. 4llegible; i, illegible,

$-E-C-R-E-T
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On the inner cylinder of ‘the TSM-2 j «38 pyromechinum there 1s & coller with two

'

bearing‘ pins that go into the retainers on the seat and are' locke}d in place by two
catchu‘. The retainers a‘re pressed ard locked by screws which ;:rleu apinst t.ho.
brackets when ‘screwed in,

In flight, the pilot sits on the parachute which is stored in the buckct of

‘ by the pilot
the seat (this bucket can be raised or lowered/during flight). The bucket is
elsatrically operated,

The plilot is harnassed to tha seat by the safety-belt system at three pointe
(two at the waist and one at the shoulders). The tension on the safety belts can

. be changed by means of & handle on the rlght: side of the bucket,

Tension on the shoulder belt is accomplished by means of & spring, during
operation, and by powder gases during Qjection. In flipht, the pilot can move hin/
shoulders forward by 14 :150 mm and bs held in this position. The .cnt.ahea for the
tightened and deflected positions are contréllad by & handle on the left sice of
‘;“:tho seat bucket.

ere may ba three ways of ejectiom, with and without protection by the

canopys Ejection without protection by the canopy occurs aftsr the canopy has

been first released, Pyromechanism T5M-2500-38 is Act;iwted

.

S FuCo R F.T
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by pressing the handles on the sides of the seat bucket

i
Because of the fact that when ejecting with

at least 50 mm,
Basis Bata on the "SK" System

~emaximum instrunent speed at which ejection can
be carrted out safely . !

=sgjection gforces Fu

wsbraking g-forces Px at an instrument speed of
1100 lan/nr

eemaximum altitude of horizontal flight at
which the pilot can be safely ejected

weympmea total design woight of the ejoction seat
--wiglit. of seat with inner of th_e pyromschanism
weiaipht of hinged part of canopy

~swsight of pilot and parachute, fully equipped

S-E-C_R-E-T

1100 km/xeg hr

15-18

35-36

[blurred]

(blurred)

(blunred)

33 kg (7)

100 xg (7]

\ protection by the

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7
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=-ussable pyrotechnic cartridges:

for TSM-2500-38 pyromachanism PK7-7TM

[
1

for 215P pyromechand am Re5Ry  215R ;
for PKa3M-1 pyromechanism 215F i

=eparachute with caprc;n belt ayiteiu ;3-3

.The deasigh of the T3M=2500.38, 215F, 215P), and 215R pyromechanisms 1s sidilar
to that examined in Book II of this daacription.‘

The Ejection Processes, with the Pilot Protected by the Canopy
(seq Fig. 38)

| S .
Having decided to eject, the pilot presses the releass levers (remainder

1llegible]
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Mg, 38, Ejection process, with pilot protscted by canopy.
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2, Seat Yramswork (Fig, 39)

The rramwo.rk of the seat ia a riglid frame consisting of two steel vertical
brorilos--x;ula (3)=-and two cast Elektron transverse trusses--the lower and wpper
ones (5),

Bucket (7), into which the parachute fits, is'lttachad to the rails by means
of guides (6)s The lower trusa is| the housing for the reducer of the bucket-control ,

Y;:-{mm \:«0&51 :b
system, Above the upper truss 1a armor-plated head rest (L) with a lightlsoe.Z Uar

pillow (cushion). It has a flap (1) which protects the pilot's head. When the : ‘f
canopy aoolr;xtea from the seat after ejection, the- glass slides along this flap,
?‘o prevent flap(1) rx;om scratohing the glass it has a protective piece of &z omb
'stnthatic cha;noia (2) plued to it. On thé canopy glass, at the point of contact
with flap (1), there is a protective adhesive film, |
i 34 Bucket-Control System (Fig. LO)
To improve piloting co;'xditions, visibility during landing, l‘nd use of the

instrument panel, the pilot can change, in flight, the position

S-E-C-R-E-T
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Fig. 39. Seat framework, 1, flap} 2. bynthotio'chnnoﬁ strips 3, vertical profiles;

'h. armor-plated head restj 5, upper truss; 6, b'u'cket guides; 7. bucket,
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-111;
Fig. 4O, (caption illegibvle]

" &, point A¢j b, basic diagram of seat drive mchthiam C, sorew; d, casing;

¢, rails) £, MU«100AP motor; g, view at arrow G; he reducer; 1, Bucket of seat}

-

4. cross seotion at B-Bj ‘k. railaj 1, buckets n.'lower_ truss,

i
/
/

|
!
/
i
!

S v A n pom
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"o the bm;kat of the seat up o down, depending on his height, The maximum trivel .

of the bucket is'90 mm,

’ Thebucket is raised and lowered by means of motor (8) which, through
I ) & reducor, turns vertical screw (6) which passes through nut (7) which is rigidly

~attached to the bucket, Electric motor (8) and screw (6) are mounted on the lover.

1
! ) ‘ transverse truss of the framswork, which simultaneously serves at the reducer i
housing, i

The reducey consists of two worm gears with a ratio of 11ikh [7].

(Remainder 1llegibla)}

S-E-C-R-E-T ‘
| : — | | 25X1-
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I i
When adjusting the seat ro;;- theheight of the pllot, the minimum poisib).o

clearance between the qanopy glabs mdA the pilot's pressurized helmet is SO mm,

Mechanism (1) 1o & housingiin which are mounted two [remainder {1legitla]

S-E-C=R—-E-T
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!

/ ‘ o e11ke

r ' The seat is height-adjuated as fmdirsn followd. The pilot, fully equipped,

sits in the seat and moves the bucket up or down until his helmet is at least 50 mm

i : ,from the sanopy glass, Then the upper ring 4is set opposite the arrow which showa | ‘

the pilot's height, and 18 fixed in this position by locking screw (10), )
The mechanism has four indicator arrows {(3) which show the maximum heipht o2
the pilots in the sitting position, which makes it poosible 10 ..ses adjust the

) seat for any pilot.

S—-E-C-R-E-T
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4+ Harpess Systen . g
i
/¥ig. 41/ f |
Tomobilization of the pilot is required during catapulting end during flight, "
when the 1nurtial;f'orcoa acting on the pilot are directod o
sidevays
forword, z:u:m}t'nd?m or upwvard. This’
happens when the plahe mpmexx goes into a dive, during suddon deceleration,
during flight in turbullent air, during a spin, eto.
Ths forces teoring the pilot forwerd from the seant may be %% great
wom during & forced lending outside the airfiold. :
" The immobilization of the pilét is achieved with the'aid of the harness f
oylteh i
g
. 'h, , :
' N
(remaindsr illegible)
. '
. !
S-E-C-R-E-T
| : | 25X1
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Fige 41 ~
1
Differsnce betweoen the harness system ' Harnéu of the PP3=16) !
‘of the S-3 pdraohu;ho and the harness ' ' ‘ ;
. 1 o L .
, system of rho PP3-161 . : ‘ i
i | !
i i
T |
Fit 1 Posttion & , Co 3
A ‘ | | ‘%
| | : (rezainder 11legible) b
o " | | _ , , :
|
1{
i
S-E-C-R-E-T
25X1
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‘ S-E-C-R-E-T
¥ v ! H
Lo i i
! i i
: - N7y %
) v ] s
] ‘l : i
. _ ' ?
;' The harness system is attached in the zone around the vaist through leg
[ : . : .
! ) f'
' ptraps with the aid of pulleys /5 i:nc;khf iorokn streps of eircular oross .
‘i . i
' o /7‘ so;stion are firet paghed 'phroufrh the '.“° buckles botom being locked in the central .
. . . ,
f / look ll/o . €
o
I
o The harness éystenm
| | |
R ', L |
; N
A L
- ' % ]’ i
| : . ! ) :
" %$3 Lo é :
b | o |
f | | I
P | _
o ' | |
- | o
b ! | ' :
i ) ' i i
1
\
l . :
{remainder illsgible)
8-E-C=R~-E-T
| 1 |
- ?"
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' i

case the stress of the spring does not aot on tﬁo pilots During catnpulti?na.

|
12 the pilot is in the deflected position, he is forceably pulled to the back
! . + - i
. kﬂpt |
of the seat and is Izmakitizst in this poaition.
The shoulder attachment inoludosy shoulder-attachment lock /131/ with strap
J14/s pyromechanism 215R with power spring /17/; deflocted-position arresating
mechaniasm /20/; handle of shoulder attachment /23/ and oable line /7/.

The syatem opeystes s follows. In the pulled position the pilot's shoulders

sre prevented from moving forward by lock /11/e iitagiiieg

(remainder illegible)

A
L T
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: When handle /23/ is pushed down, drum /9/ stops, nnd the pilot is ﬁ’:\mm in
the pulled positions | '
'I;ho shoulder-attachment 1901: oonsistas of dmm /9/+ on cne face of which
. retchet /8/ 1s rigidly attached. Catch /33/ stops the drum and doas mot allow
it to .turn vhen Hooxtxxpoxckizkinny wtrap /14/ tightom. On the other face of the
drum  (illegible) . |
Strap /I4/ is attached to the drum by §1nged ;htnin;r /34/+ which ia
)::;xhtbznl in the operating position by rod /12/. ‘When rod /12/ 1s pulled out,
detainer /34/ folds inside the drum and releamses the strap.
Cable ﬁj[ bends roller /18/ of pyromechanism 233 ond is secured on the

asat housing.

Pyromechanism 216R oonsists of two oablost inner /16/ end outer /15/.

{remainder illegidle)

S-EaCeR~E.T
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View &along arrov A

Lock olosed

t ‘ .
Mothod of SEeraifigxaf the handle

of the waist attachmont

(romainder 1llegible)

operating )
Mothod of muwackimuxxrt the handle

of the shoulder attachment ;

S-E-C-R-E-T

Look open

Method of opening shoulder lock 11
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25X1

kd

Tige 42 Attachment of harness systems

‘ 1 « handle of waist attachment;
2.« bulley with olssp)
9 = guide roller; o . '
o 4 = waigtrattachmont lock; '
] 5 - conneu'iina rod;
| "6 - rockers -
© 7 = tmxxy cabley,
8 = ratchets : | \ ’ ' o o ) .
9 = drum; .
10 - rollolx'; 7
11 = shouldor-attachment look; ‘ '
12 « locking rod;
13 ~ atischment cablej
14 = strapj ’ i
1,5- - outer tube of pyrmbhanum 215R;

16 = inner tube of pyromeshanism 215Rs

17 = springs | ' . N
18 ~ rollor; _ ' ‘ \
19 = rod; ) . . . ‘
20 - _ doflected=position arvesting device;

21,82 ~ waist-attechment e:ablo ;i

23 « handle of shoulder attnchn;pnt;

24 = handle rings , \_

25 = casing ring; ' j

S-E—C-R-;E-T:
I _ | - 25X1-
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26.31‘. 3 - cltchu; | .

27 = spring;

i 20 « plunger;

29 = pxox d.Jmner; o |

' . 30 = handlej ,
| 232-:011:; ' ' R ‘
‘1‘ - . hinged detainer; ‘ I

] 35 - | ' trigger-stop}

! 36 = actuating arms
37 - cantilever; .
38 « frolding part;

39 - . Idatainer;
40 - pantilg\_f’erlh -

42 = Borev..

agtuating arms; v

§-E-C-R-E-T

C _ _ 25X1

!
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/R3

. f’ . . ! cnsing of the
' The arreating mechenism /20/ is constructed as follows, The ‘

" gantilover
! mochaniom eonaiats of two parts, 1.0., 8 stationery s /40/ and a folding

! eantilever :
. part /38/. which is hinged outo the ° apd is umobnizod by a sorew (1;2/. _

L Inaide the ceaing is a rod /19/ oconnectod uith an outer tube by pyromechaniom
. ‘ ",{ ,‘( n'w"\ ;
21.5R. On the foldina pert /36/ 18 & rotating datainar /39/ and e~reciiesr [h g

l
utung on . the meme shaft with the detniper /39/+ The" pookee ,L is
) |

' | by a cable line. o
ﬁonnocted vwith a hondle /21/ « When the rod /19/ moves upwerds,
! $

\ | ,

i i

dotninor 739/ turps under the action of the lpring end stops the rod . |
from moving doun\.'ai-d. \

In the case of :oatnpulting B ; {
' i

! ~ {remainder 11legible)

S-E-C-R-E-T

L | _ ' | 25X1
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oo

‘ ) | .
In order to defleot the handle, it 18 necessery to unlock it by preasing
| ‘ | |

+ the upper end of the trigger toward the seat cord, and then ‘pun the handllo

i
i

toward oneselfs . : . !

a a Wi
The system of attaclnent of the waist balts makes it possible to sontrol

the force pressing tho pilot toward the seats _ T

The system includess shoulder-attachmont handle /1/, two pulleys with

‘ - wajst-attachment :
buckles /2/ located on the harnesa system, two . IRV looks fude
+

4n which the ends of cables /21 and 22/ are seoured, 0pd the elemanta of the :

-3
z 3

wiring cables = :u:xx’g_uicfc; rollers /3/+ eto.

The tension of tho cables of the waiat, harness may be ineresased by

rocking movements of lever /30/. ) \
!

To attenuate the tonsion it is mausaafy to press lever /50/ torward up te .

,the stop, after which oables /27/ can be

(remainder illogible)
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o
i

Catoh /31/, presaed by the spring, enters the casing from above and

stops roller /32/¢ Handle /30/ sits with its ring /24/ on the cesing ring /25/

. and osn be rotated fcrwarde Inside the handle is detainor /29/, which is squoozod

out by spring /27/ end moshios with the tooth of the ratchote With the aid

|
of oateh /26/ the dotainor opn bo mressed ummrd, In this case the lover will
rotate, without pousina the ratchet whool to rotsto.

‘ " When lever /30/ is moved forward, roller /32/ turps end winds up the cubloa,

. {umundar $12egible)
) : Ll

S-E-C-R-E-T
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" the easing a special spring, which with the 8id of plunger (q&) defledts the

| hebdle backward.

"' "A desoription of the shoulder-attachment locks is given ip the section

*Syatem of Opsning the Attachment Locks and the Xog Clamps®,
" | .

. 6. Byatem for Controlling the Firing of
: Pyromecheniam TEM~2500-38

a (Fige 43)

Pyromechanism T3M-2500-38 is actuated by pulling out pin (4)s which 1s

For automatio return of the handle {30) to the initial position thore is ‘en L

/26

oonnected bty & cable line to the handrails of the seat (I)'. The firing ocon be

actuated by one or both handraila.

The hendrail of the seat (Fig. 44) 18 constructed in the following ways.

Hinged onto casing {7) sre starting lever (i), safety lever (2), and moiz..lux

safety ol
. Fj). The fire-control line is led to the starting lever (4).

In the normal position the atarting lever is Eroopnt prevented from being

VMhon
groove of the safety lever,

" the head of the bolt strikes apainst cotoh (2) and stops the starting levew. ‘ken

i
i
T

only the safoty iovor is preaaed/{'pla

/‘ nndlltom the sa
i ’l‘\'.."'."l“.'\ 'f,.—-' P R T . Ct g AR

|
ettt —— . 0D e
—— i

i .
S T C R F.T

- only mm the astorting lever is proasod/

, .
te (8) atrikes egainst tho bead of bolv (5)

acocidently actuated with the aid of bolt (5), stdxit the head of which enters the

.((nm,

foty lover. Firing is possiblo only when both loveras tho stariing

L
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olosed position of the tirine levers is acoomplished in accordance with the

handrails,.
superimpossd positions of the white lines drewn on the

SeFuCaRE-T

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

25X1

25X1 -



Approved For Release 2003/12/03 : CIA-;RDP78-03066R000200010001-7
' §-E-C-R-E-T

25X1

8
e

mog et oo
€« i
o o TR

TN | ,
L &
" el * |
g ¥ "95. "‘,\f n‘: Qﬁ;“”" i -
w PRI " ~
L e TR
) t Jin + L A

[

4

rl

4

7

L4
. 'A ) N
- e ;‘h’faﬁ:

' N ~ B R Tt

. Y "j*‘t' - * H 'S 0
‘4 ti LT i T , [
TS B RARNY .
v - ".‘m‘;"; ' -;:‘k’\. F Ty ‘0&‘ r i * .
g N \-"-.—‘i ;. ¢ "; ! ‘
" . . x - ) -
e T R e g =
L uay . :

BT cormet S ..“.;—J. S ‘d«i!a%'.. sty ) " 3
. Qﬂ‘\mmuvw\“ ' T W" Cpeni e
Ao R ¥ T 2 .

;ﬁ(" ‘é‘hl wogmaifiy e ‘
ks Jz..,k...u.... Al LYY JEv A a.m.a.....ﬂl*

§=E=C=R=E-T:

| _ | o 25X1

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7



Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7 '

i ST oo pom

. Fige 18e (111egibie) | ; E

S-E-C_R_E-T

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

oy

25X1

25X1



Approved For Release 2003/12/03 : CIA RDP78 03066R000200010001 -7

4 C11ma (mosonsras 1yove l

—~i
h
‘?;' LY

H
S s O

5
- -
I T W WL I R SV N M e :
R T . SR
IE S AN I . : R
B R P I A G ST ERRE
P‘\ M . . S, A - . 5 . *4
. ) P " . ,g‘ b ‘,’:‘,*_.\h, L. A t ¥
« A S S - Wy ol
- AT NN
] (S Y ) . Y s
vt 1ot .wm‘ ‘vamu §
A &
o »v--'»m}’ﬁ 2 Wan %
Y k’lﬁa‘ LA
1., ¢ PR [
TR A £ ¥ ok
A S P

Q'fla'lcum..u. 1.”’" ""'i“'"'-'r, .

e o ﬁaﬁ‘n‘ ,&r Y "am 1
ALy ) E o :..gu.-g, .
"m&.,.'v' 1, L“" i %:&E}“ . 1"'&5‘ ‘“};"

S,

b
1 s Y .
Yoo s e VR W
? W 3o T "”'*—:’ﬁ-“m} shem
- ; . . 4 * - - M . B
wers ‘v' i 'd hth "!”" i" ey

S~E-C-R-E-T o

$ Ef

Approvéd For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

25X1

25X1 -



Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

I
1
i
|

S—E-C-RB-E-T ‘

Fige Lo

Schematic Drawing of the Armrest Msechanism

‘ 1-catchy 2-safty lever; 3-ohecking device; L-trigger lever; 5-bolt;

" 6-plate; T-base,

SeEaCaB-E-T
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»

In this case bolt /5/ moves upward eand emerges from the groove of the safoty i |

lever, ’ i . . v

Safsty &g&:/ﬂ/ oloses the gap betweon the starting and safety levors and i

pinehed when pressing

protects the hand from being the hendrail.

!

A ceble line leads from the starting levers (see Fige 43) to & oommon ghaft
. .
/9/ with the Bectors /2/, and from the shaft goes off the right-hand seator to the

starting lever /6/ of pyromechonism 215R. From lever /6/ the lime is lod with the

v aid of a ring /7/ with en _opaniing. sonnecting rod /5/, and a cable to the pin /L/
of the pyromschanisme.
| When the ‘ handrails are pressed, first pyromcbanis;n 215R
is actuated, and the pilot is pulled back.
- f
~ . Then lever /5/ '
: (remainder 1llegible)
: |
|
:
. | |
] f" |
I.‘ Yj .
. N : \
: | oonca —
| Lo eereree - , I 25X1
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30 - 7
' V s i
Fige 4L5¢ Stadilization system of seat. -
- a) P;::ng rotated arbitrerily through 900 _ '
' , !
b) Cross seation i
, ¢) Stebilization triggering :
4) Stabilization system of xicck seat in initial position
o) Position A _ . :
Separation of bar from stabilizing parachute i
|
—
|
|
i
J
|
|
|
|
|
B f
4
S L A D T T
25X1
- .
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Fige 45, Stabilization iyﬂ:en iof seat.

1 « atabilizing perachute;
2 = adapter}

3 - paraal'zute container;

i
i

4 = cover of parashute top cbrds :

5 = olipy

6 = pin of pyromechanism '2151’]
'} - cable;

8 = alip;

9 - piny

10 =~ prongj
11 - shafty:
12 « holder;
13 = lug;

14 = gollary
15 = olipy
16 « prong;

'17 = ganopy=separaticn levers.

§-E-C-R-E-T
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assured lnd reliatle opening of the parachutu beforb the seat runs ol .

|

. . ' |

l the rollere the perachute il introduced into a jet in the dohtainer at the vory
|

For

boginning of the catapulting with the aid of pyromuchuniam 2?.5?. the pin /6/ ot

Vo)
'which 18 qonnected by .f..’.a-/?/ to the aireraft structure and is pulled out

when the sout moves 30-50 mm.
i

The pyromechanism, morixg draving epart, knocks off the! :b:d hatch cover on

the “ear arc of the canopy, withdrawa the top cords i‘rom thefuavor. and iniroduces
} i
the container with the parachute :lntp_a Jete Tho parachute eontainer is securod
‘to the hend of pyromochanism 215P with tho aid of a spocial olip /8/ and tuo pins ;
. /9/ sonneated by cables to the seat struotures When - pyroziochonisn
' ) )

215P moves 200 mm, the cables tighten and withdraw pins /9/. The contoizor is

pulled off the perachuts by the aiy Jet; the parachute canopy ia filled and i
begins to rotates ’ i

Inx Adepter /2/ is a radial thrust ball bearing snd oonsists of shaft /11/,

which carries prong /10/,and olampx /12/ in which lug /13/ ia ombedded, Shaft, /1Y/
¢ .

rotates in clamp /12/ on besrings.

\

| Fifteen seconds after catapulting, immdiately bofore tho separution of tho

canopy, the bar of pyramochanism 215P 1s roloesed tozother with tho erachuto,
. . For this purpose tho uppor part of the outer ytzx tubo of pyromacheid... It »

is remow\blo and is attached with tha aid of aoller /14/, vhiah can 400
oY - o
. ‘ .

-

EEEE— ' 25X1
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|

T

i |

|

! i
. |

! |
from

1

of oonneating rods snd sotuating erms is oohmotoa to ktax unopy—uparat.‘.lpn iovox-a
i i [

] v

|

{

of the outer tube together witkz

S T o p poa

Coller /14/ is olosed on the tube by olamp /15/, wiioh is auaporded by hingos

‘the ment frame. Conhneoted to clamp /15/ ia prong /16/, which Hith‘\ the nid

/17/v Vhen levers /17/ ere turned, clamp /15/ r‘i’“‘T' the coilur, whicbj under th
. | .

! sction of the lood oowing from the stabilizing parachute, opens, and the upper part
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rary

[} ' . 1
the inner tube, thé piston, and the stabilizing parcchute is

separated from the seat.

8. leg-olam systen - /Fige Lé/ : .

EL "

I pllot's legs from
The leg-clomp system is intended to provent the

boing spread epart by the air jet or by inertjal forcos during the catapultinz.

’

The system is mounted on log supports end ia ao‘q’uuted automuticelly by shorply
dropping the lega on the supparts. The aystem éonsiata of olamp /1/ and levar
/2/, which are comnested to each other by conno’éting rod X3z /15/+ During

catapulting the pilot's legs press cn levers /2/, rotate thom, and close the

. ‘ The systom is kopt ih the
cutlet from the support by means of m olamp /1/. ‘ .

closed position

* by atop/.lz/;t with the aid of a toothed sector mounted on lover /2/.. ’
In ordor to opon the leg clemps after oatapulting, stop /12/ s hinged, In the |

}
|
!

vworking position 1% i1s held baok by lever /10/, the seoond end of which abuts

againot aotusting arm /9/, Both actuating arms /8/

i

iy o
/' e ’ 1 .
oo ! !

(remainder 1llegible) ' i

SeFErCauBaFaT
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Fig. 46, Lag-clamp systea,

l. Clamp; 2. lever; 3. lever atop; 4, push rod; 5. connasting rod;
6. /illezible/; 7. profiled sector; 8. /illegible/; 9. stop

10, lever; 11. cabeh; 12, stop; 13, coanesting rod,

a) securing of the systewm and the Pixing of the foot rests in the cockpit
b) cebin floor '

e) guida“

d) cam .

e) releasing the iyltem from the locked system and lowering the foot

rests when ejecting,

/ remainder illegible/

i ) :
| - §-E-C=R-E-T °
|

. ; o | [
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-

T by jsh rodlu. the second end of which abuts against profiled sector /7/ locntod
on the rotationsl axis of the " supports
During operation, when the seat is in the cabin, the log supports are raised

- ‘ ush rod
* upwords, Moreover, the end of P /L/ abuts against the cavity of sactor /7/,

and stop /3/ keepu lever /2/ in the open position. During catapulting the lig
supports érop' down under the action of_tho pins,ztidiery both sliding and guiding,
which are locnted on tho flour of the cabin. Push rod /i/ is proas'od‘ out by [the
projec.tion of sector /7/ and withdrawa stop /3/ from the groove in the toothajd
acator,

In the desconded position tha aunnarts ara ¥mmobilized by stop /9/. If the

) ocloge .
claxga should accidently, thoy cen be xilmTik opencd by preasing

coteh /11/ bgainat the pin of stop /12/.

9e amnipm Sonser.

/Fige LT/

The olamping of the oanopy during catapulting is ncoohplishod with the eid of
L}

pins /3/ end hinged supports /7/.

v

‘ . ' brackets " hingod_onto
+ Bupports ,7/ are rigid .uhioh aro Eod. “the sent fasteninge. .

S~E~C~-R-E-T

53
A

L
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|

Canopy clﬂmping and separstion system,
© Fige h?. ) o

a) Oparntion of acgz%:v:gn atopping meéhanism

b) Clamping system of forward locks of vanopy

c) 'I‘rigso;-ing of moohanism by automatic maghine AD-3
4) Te pyrolmoohaniam 21\5:

e} To sutomatic maghine AD-3

£) Arresting aystom “

g) To‘ emergonoy system

h) canopy bearing

, SeFuCuR E-T
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j
i . _
. co 497
c ‘ _ ‘ | !
‘e : . : i
Fige. 47+ Conopy clamping and separstion systen. _ !\ : ’
1 = automtic time machins AD-3; ; N ' |
2. = ganopy sepsration levers; ir 1| i "
}3 - pins;g . .
4 «» drive stopping mnchﬁnilm;; . . ,
.5 - c_:onnootiing rod; ' -
6 « shaftg ‘
7 = hinged support;
8 - m)cmz‘x aatuating armg l ) L
9 = cable; ! !
10 - bracket;: F
11 = tubey:
12. « shafty '
‘13 ~ dotainery;
14, = sorew;
15 = apring)
16 = pyromochanism 215F;
17 = lever; ' ; ‘
18 « aotuating arm;
19 - push rod;_ o ) {'
20 « #prings , (
21 - brackety . L ‘
22 =« gatoh ' !
‘23 = detainer; v
2l = pivot; ' \
25 = sorov..
S_E-C-R-E-T
25X1 -
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4

/2F

o

- ‘ bustiines
In the upper partas of the supports there are grooves into which the il

= 7 of the forward clamp locks enter during c¢lamping of the canopye.

. ; v ¢
‘ : bunhings : !
‘ : The inxxcecx strike agalnst m detainer (23? and turn it dewnword, outting ) o

-

serev (25) and freeing pivot (24), which under the action of 18 spring erorgoes
[ v
| and closes the bushing.
f -
oo

During operation the gsupports are ressed againat the seatVwend afid are |

-l held fast with the sid of detainers (23), which sit on shaft (12).

{ Vf Shaft (12) through astuating erm (8) '
b ;
(remainder 1llegible) ‘
11! //.‘1‘{ o ! i
T ! ’ l
i
S~E-C-R~E-T

25X1
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The geparation of thi canopy from the seat aftor ca‘tapulting is realized

7

by levers /2/, which ere rotated by pyromechanisms 2:L5F /16/. lovers /2/ at tho

ne
/.ru(r”"'/d 'lu" / q
beginning of their motion :gf.{‘égg:t against the trigcorn :»\-d-eh—opm tho forwoard

_locks=-olamps /see Fig. 30/ and ofwn thome At ¢he some timo the bar of the
stabilizing perachute is released, After moving further,levers /2/ press on
]

the Rxkoxxm detainers of the rear canopy elamp lockit and rotates it on tho soat

pivota., Vhen the canopy kumxrmt rotetes threugh -~ 100-1200. the catchos of Llle

roaxj locks of the clanip strike against the boases of the pins and opon the locks,

The cunopy is separated from the seat.

' Pyromechanism 215F ias actuated by tho rotation of sutomatie machine AD-3 /Y

il

through the arresting mochanism of drive /L/, trensverse shaft /6/, and connosting

roda /5/. 4 doacTiption of pyromachanism 215F 13 given in the second book of the

toohhical des eription.

mochanism of the

The arregting drivo 1s & device which xz::;j.-( provonts shaft
| a

which s1ts on it. Iover /17/ ia presscd loose by apring /20/ through pusa rod /19/
. A .

- c(lqr;
and {ts atopping pin onters the (‘-;m:?aockot. When sutomatis machine AD-5 iso

Caviry
sotuatody lover /17/ is deflocted, tho pin emerges from the T socko:, arl

sctuating arm /16/ rotates..
‘ S-E-C-R-E-T

/6,!( from socidontblly turnings It consists of aotuating arm /18/ amd levor /17/

" Approved Fpr Release 2003/12/03 : CIA-RDP78-03066R000200010001-7
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10, 8 5 oke_a . amps
/Tige 48/
After separation of the canopy from the seat during catapulting the harness

N

locking

loocks &nd leg cl'ampa open. ?ho shoulder loclf is opened By zhx pulling out wiminy
rod /12/.‘ x ﬁl!aiat locks /6/ are opened by rotating actuating orms /18/+ Tae
leg olamps are oponed by‘rotating actuating erms /3/.

. The ayat‘em for opening the locks consiat's of a drive shaft /9/, a vortical

shaft /7/, and & set of rods and pins, Whon pyromochanisms 215F are ‘actuated,

shaft /9/ ia rotated by the canopy«separdtion levers /8/ with the aid of nctunting

arms /13/. lsvers /8/, rotating, eome to rost on actuating arms /13/ exd, prossiag

* tq“om downward, turn shaft /9/.

; Aotuating arm /14, sitting on vertical shaft /7/ 8lides upward or dovawerd

l{long the shaft together with the scat fostaning, thus ensuring normal oporntion,’
! ' ‘ !

of the aya(‘;em in any position of the fostening, [

; |
. : |
The waigt-harnoas look 13 oconstructed and operates as follows.

I . ‘
Hinged in ;puing /21/ are two olanps /20/, whioh aye drawm apart by spring /19/

1
T
|

|
|
|
|

' S—E-C-R-E-T |
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Pige 484 Bysﬁom for opening the harness locks and leg oclamps.

a) Bystem for driving sheft 9 from canopy separation levers
. b) Syatem of operation of waist harness '

Loc_lc cloged Lock opened

' ¢) Pyromechenism

4) Waist-harness loock

SeEeC=R=FE-T
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Figs 48. Systen for opeuing harneas locks and leg olamps.

1 = leg support;
2 « lever for f‘opening log olamps;:
3 = actuating br’m;

' 4 = gonnecting rodj

"5 = pulley with hurnu.s;

| 6 - : waist-harness look;
7 « vorticdal shafty:
' 8 « danopy-seporation leversy:

9 « drive shaft;.
10 = shoulder«harness atrap;
11 = hinged detainor;
12 - locking-rod;
13 = actuating arm of systems:
1:4 -’auding actuating erm;.
15 = gonnooting rod for opohins the wni_at-barnou locks;
16 « wvaist-harness cable;
17 = nut; _ . 4 -
18 - actuating erm;
19 « aprings
20 « clarp; ‘ . .

21 « casing.

S-E-C-R-E-T

/¥
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|
l

o~ . {
i

The end of the waist-herness cable /16/, vhen pressed on by a bushing,

entors . ) ‘
the casing ond is locked by olamps /20/, whioch ere held in tha olosed

poaition by the projections of actuating erm /18/. When actuating arm /18/

rotates, clamps /20/ are releasod, and the cables are withdrawa from the locis

For proper soparation of the pilot from the seat the opening of the locko
ocours in 8. "+ definite sequence, At firat the leg clamps open, then the

shouldexr lock, and finally the waist locks.

systom for drivi
e ) - x)}}‘s'rozmchm‘r.i.sms 215F and opening harness locks..

IXs Emergency
‘ /Fige 49/

The emergenoy systom sorves to drive pyromechanisms. 215F in cese of failure

Ap=-3
of automatic mechine H-tomkiied and to open the harpeu’ locks end leg clampa

(remainder 1llegible)

§-E-C-R-E-T
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Fig. 45 Emorgency nystexﬁ for adriving pyrcinoohnni- 215¥% ‘and oponing
harness loocks.
a) ’ dut.omntic machine AD«3
b) to pyromechanism 215 F

o) oross section at A=0-5

! (remainder Lllegible)

il

S=F.C=R-E-~-T
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i
t
‘

|

. rié.. 49+ Emergency -y.toﬁ for driving pyrowschanisma 215F end opening
| harness Locks.

‘ _ 1 « locking drive mechanism; 1,

- 2 « stirrup; : .
3 = three-arm levers
l, = actuating aruj
5 = detainer;

i 6 - rod; ) )
; ¢ 7 = spring emplifier; '
i .
i

|

i 9 = drive vhaft of system for opening harness locksj
j

8 « levor;.

’ 10 « stirrup; !

( P11 = roller; | ! _ }

12. « cableg
P i
13 « emergoncy holder;:

. R

14 - roller; . |

15 -P casings

§-E-C-R-E-T
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- When holder (13) is pulled cut *fowerd itaslf*, roller (11) rotates togpther
! |

with lever (3), and the following operations oocur in successions. pyxr'omechani sms

| .
215F and spring amplifier (7) are switohed on, mmxxutixzxx and shaft (99, vhizuh .

drives the lock-opening system,rotates.

The system for opening the harness locks in this case 1s analogous to t#o i
! . : ' ! |
one desoribed in the seotion "System for Opening Horness locks and log clump$'. )

The difference lies in the mothod of rotetion of the drive shaft (9). !

Spring amplifier {7) consiats of a cesing, in which there is a rod (6)
. ' yithdrawvn '
pushed by the springe The rod 18 kept in the &b‘.z;;.thndx position by !

detainer (5). _ ’ | ' ' ‘ .
" Whon roller (1.1) rotates togother with lever (3), dotainer (5) turna with
the aid of sotuating erm (/) and releases r;xl (6), yhich etrikes agaiﬁat lovor “:
(8)s which aits on tim shaft (9), and aids in turning it. .
Hold?r {13) is connected vith_oa)b}e lins (12) with the aid of roller (m)

L : {
mounted in casing (25). “After the locks open holder {13) is pulled out of the

. roller and remains in the pilédt's hand. ' ) «

S-E-C-R-E-T
| : _ | - 25X1
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;
Ston ‘
12 ... ..8vaten (Figse 50, 51)
In order to prevent xxm accidental starting of the meohaniams, there are two
atop ‘ '
. m:: systemst: an oporetional system, for stopping the seat moohanisms
in the cabins and a ground mechanism used when the seat is outside the cabif.
! '
svaten stops (in '
The operational} P - .;equonthl order)
pyromochanism TSM-2500-38 : {(stop No. litthagtixciz )
pyromochaniam 215P i (stop No. 4 - )
bandrails {stop No. 7 ) i
emergendy relesse handle ‘ ‘ ‘ (atop No., 8 )
‘ Lo |
mombrane valve (atop No. (illegidle) 1)
safedy hounings {No. 9)
|
il
S-E-C-R-E-T

L , — 25X1
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|
|

The ground system stops {in sequential order)

‘pyromschapism TM3-2500-38

pyromochanism 215R
pyroﬁnohnniam 2157
pyromechenism 215P
hinged supports

log supports in the upper poaition

(stop No, 1)
{stop No. 2)
{stop No. 3)
(stop Noe 4)
(stop No. 5)

(atop No, 6)

/v

are
For convenienge of use the stops and the mechanisms which xz to be stapped

which oach atop is arranged.

9 Grcatione

. . #0qUNNCE 1h
have the same‘numbers stamped on themj these number determine the xazirrzximai

In Fige 51 the numbers of th:ﬁ w are given in accordance vith

the stop marking.

S FaCulaE-T
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Ned4

Yige. 59. Ground system ot. atops :
tion A
a) Grount ») lonation »A o)  Tooation B Q) location O o) locdtion D

£) location E

(remainder illegible) '
o
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/50, 1
1}
!
' Fige 51. Operational stop systems . . ‘ \
? ' . S
b) location A o) looation B Q&) loeation O ‘[

".nf) Gporational -
) Joint ring £) to the explosion-button max stop

&) safety housings - , .
| e
| | P
P { ',;'
| |
| !
i J
L i
| l | |
a | |
’ | | |
/ f |
| l !
/s L |
1 i i
1
25X1
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[ . }
| : 1\'
. III.. THE WING ‘ . '
Ts Gonoral Informtien : o
P
(ri‘o 52) ! j
[ :
The wing of the plens ia delta-shaped with a sweepback engle of 57° alm:s}1 ; ;'
. ‘ _ S
[
,the loading edges 1The trailing edge makes an angle of 900 with the oxis of the
. |
fuselago,s '
' profile s made out of a . + brofiles
. The wing " " higheapeed aymmtrical . ‘
Bagig Goomotrice) Date on the Wing ' i
Area 23 o
Span inoluding the part beneath the fuselage . 7.154 m
i i
Chord along the axis of the plans ’ 597 m
Setting angle ’ 00 :
Dihodral angle 20
On the wing are flaps vith a 8liding rotational ixil and an ares of
2 x 0.935 ‘
, m?' and ni;o:ro';m with an axial eerodynamis compensation with an
x 0.“& .
_ares of # o (on the rotational exis).
i
. : : !
Thore is one wing fence on the upper surfuce of each wing caniilover. ‘
. \ ’ « .
The presence of fences improves the longitudinal stability of the plane at large
angles of‘attuk.
S-E-C-R-E-T '
. 25X1
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- iFig. 52. /1llegible
!{a. axis of rear itringer
b. axis of front stringer
c. axis of gyration of alleron
i
i
1
|
S-E-C-R-E-T _ ‘
| : | 25X1
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/53
v

" 'The projecting pnrta on the wing are sovered by fairingss on the upper

surface the tuiring of the aileron actuating arm, on the lower surface tho fairing
I

_of the flap rail.

¥Winz Doalen
‘ (Fige 53)

The wing consists of two santilevers, The fremework of oaohc%}ng.gwuu

oft: one Bper, twe mixixyar vall stringers {front &nd year), the moin beem, two .
’”“464\ ‘
atringera, the narAm plate, & set of ribs, unmtlz the oovering and
stringera reinforcing the coverings
The moin materials sotooock used in the construction of the ving ares

dural D16, alloy V95, steel 30KhGSNA end 30KnGSA, alloy F15-T4 and VI65-1s

ﬁotuun the o'par apd the poin beam in each centilever

| {remainder 1llegible)
l

S-E-C-R-E-T

| ' 25X1
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S FaCaB FoT

=154~

Fig, 59. Wipg framework,

a-
b= "
6_ "
i g
‘ o
f-
e | ge]
j -

| 4= wing flap

J= alleron

1= "
m=- "
N~ "

i

O= L]

p=- rear stringer

q- axis of rear partition

r- rib number 1.

»=- wing tip

#

2"

k- attachment assembly at frame 28

¢ross section at points C - G

DD
X- X
Z.-z

il
BB
A=A
vV.v
E~E

%
22
16
13

t- axis of the rotation of the main landing gear strut

u~ truss

w- main spar

x- fuel outlet

ve rear side chamber of the wing

/other captions illegible/

s D T.T
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e

On the lefte and right-hand 76 FONRLIOTETEY L L ghond of the

| tain beam, betwsen ribs 1 and 2 mre small landing lights.

' ~ The lanaing ligh® 6u the right-hand wing centilever can be replaced by & .;

’ camora, in which cose the hatoh,cover ia replasced by a special sover.
in front of the spar at the nosgb
. ~ i

On the left- and right-hand dantilevers . .
i |

Co | !
719/ 18 o shipping fittiné. which serves at the same
time é_m an arresting devioe for the chock. . '

f

In the . . wing nosea along ribs 13 and 15 are two fittings for

o
|

i |
i 1
the suspension of rocketss i i
|

|

|
The wing 1s attached to the fuselage at five points.
’ i

1

’ © gantral
The wing apar is made of three perts:r root part,

]
L contral -
ﬂeri 1 V=953 the xistiix ?&rt is

The root part is " drop~forged out of ma
. | i ’

" drop-forged out of steol JOKHGSA; the tail part is cold-forged out of wtoel

S0KRGSA~KLe5 e ‘ . -

In the root part of the spar is & socket for the journal bearing of the axis

_of rotation of the main landing-goar strut.
oontral ' .
In the xiidix part of the spsr on top and beneath ere race plates made of

V=954 ' ‘

S-E~-C-R-E-T

I
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)

e forwerd atrinser of the champel uétion. In the nido-coumartmont sone !
| L
the stringer is made cut of & special D20 profils and, further on, from nooe 12 -

" %0 hose 26 of the channel section 1a made out of D16 sheot,

oonsists

)

of two perts stamped out of 30KhGSA-I2

joined . ' ‘:
together by 'a steel insert on rib S. '

Dha resp.pain gtripzer

sheet steol., The parts are

¥rom rib 4 to the wing tip above and below the stringer 1s reinforced with
steel plates mnde of 30KhGSA-I2 and 12,5 materisl.
Yhe main boom is mede. by tmk drop forging out of BOKWBNA pteol with subses

quent sxxickmxk mechanicsl treatuont and heat treatment to 0y 170 kg/ oo

' ' strips of
In order to obtain the cuter contour,

D16 and MAB are run above -and halow the boam and vrogrude from the wing contours

located on the main beam is & second aocket for the journal bearing of

the axis of rotation of the main landing-gesr mtrut.

——— e A
The ribs are made mainly by ézé-rorging M shects of Dib.
The ribs located in t'ho central and tail ;Lartn are aligned with the flow.

They ere made out of materials DI6T, AR-8, V-95, MIS-T by cold-forging, hot=

1

‘tcrgins. and qastinge

The ribs have grooves for tho stringers

S-E-C-R-E-T
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- L7

{
1

In the cehtral pert of the wing slong rib 6 the stringers sre cut and joined -

| .
together with joining tape and festoone.

The immul of the ribs are srranged perpendiculer to tho wing spaz* end also )

’havo grooves for the stringers.

1

The wing o‘ovoring 18 mads of materisl {illegible) with a thickness of from
1.5 mm to 2.5 mne The covering on the xx nose fuel-tani lootioﬁ both above and
'bclov.ia made ygukakigooctthxtin together with the rigidity ribs, out of DI5T.
sheet mntnl.by skmmushoixeg ohemfoal millings

) ¥inz Fuol Tanka

In each wing oantiléﬁr thox:o ‘are two fuel tanks,

Tonk 1 15 in the xih noss zope of ribs 1-13.

Tank 2. is in the zone of the main beam and ribs le6, The rear wall of the '
tank passes from the extension of the axis of froms 25 of the fus;ingo. ;

¢

Each fuel tenk is a pressurized sompartmont formsd by elements of the wing |

struoturee. .
(remainder illegible)
. \
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Tapk 2. consists ofs. & front wall oast out of MI5-T4 material, a rear wall

]
1
\
i
i
1

‘stamped out of V95T material, ribs, stringers, and two pénels, upper snd lowers
The panels are made xt cut of sheet duralumin with & 3 mm oross section by :

chendical milling,.

The securing of - leaktightness and the anti-corrosion Xt

‘
i

w
. BQC. .
shielding of the inner pert of the tanks is achieved by means of \l: sealer with &

sublayer of piuxx XK-53 glue.

Bofore riveting snd setting the bolts,the lugs and the flanges of the '

i

elements of the tank framework joined to esch other and ad Joining the sovering

. ‘are smearsd with sealing and a sublayer of glue.
In the groove for the upper covering (penel) is a rubber oords

After final assembly the side compartmonts are tested for leaktightnoess of

! .

1 ; .
1 ‘ i
| f to & kerosene prepsure of 0.9 l'.'e/cut'a in the ocase of tank No, 2 and 1 kycm2 in the

cose of tank No, 1 for 3-5 minutes.

* win~ LA

(Fige S54)

? nre attached to tho
The the wing contilevers fuselage on framos

13 16, 22, 25, and 28, 'The fittings for attaching the wing cantilovors ere
[thc forward main atrincor, ths fvwew, the madn barm, Ahe Boio ot
1 S-E-C-R-E-T
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\

1

: . |
i i i

N

i .?: Fige S4s Fittings for att-ch@he the wings.

a) on frame Nos ’

SeFeCaBRaFaT i
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i /€0
v
1
The forwsrd main stringer is attached to frame 13 by ome bolt vith & diemeter
N . . ]
Lo _
, ' ©©  Thue spar is attached to freme 16 by two ‘yertical bolta wit

. . i
; i

r a dimtor of 22
m And ons Horigontal bolt with a dismeter of 16 mm, f
‘ i
|
|

The main attechmont of the wing to the f““heoiu achiev

zdfrm 22 along the

. s‘
main beam by two bolts with a diamater of 30 mm. |

The sireraft rib is attached to frame 25 by one bolt with - dismeter of 10 mm.
|

. ' Y ‘ l

The flap reil is atteched on frame 28 by a bolt with a dszeter of 12 mm.

1

The bolts for attaching along the sper and the main beam are made out of

: 1‘ ' neat ! ‘
. S90KHGSNA with SuxEzat trestment Oyt 170 ka/muf; the other bolts ere made out of

J0KGSA with the heat trestment Jpt 120 Ke/ou _ ;

Ino Alleron.

: (Fige 55)

The aileron is located in the rear end portion of the wing bounded by the

'

rear stringer, rib 6, and the wing tipe

A
The aileron is of riveted constructions
_and the rear spars,

Its frame consists of the forward

[
i

(remaindsr illegible)

§-E-C-R-E-T

| 25x1
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SaFalCaReFEaT

| In the nose of the aileron is an antiflutter load made of steel oasting P

i

! and insoribed in the ocontour of the aileron, ‘ ]

' 'The spars and ribs are stamped out of D16AM sheot material.
o The . sileron coverings, the upper and the lower, are of one-pio;co
' | !
construction of variable cross sestions 1.5 mn in the front section up to €h¢
' | _ i

i
|

reer spar and 0.8 mm in the tail section behind the rear spare. The owarinés

. are made of DI6AT-1.5 material by the mothod of chemical milling,

i
|
P

The end profile or koife is mnde of MAS material, |
. H i

The aileron is nuaﬁondod at three points:. the ﬁrlt\ = an end Xuy
i

point located on rib 6 (the control rod goes up to it); the sscond = the central
point
&xt - on rib 94 the third « an end point « on the wing tipe

The area of the aileron is 2 x 935 u®; the angles of deflection are & 2003

&ix axial compensation over approximetely 24% of the length of the chords

S-E-C-R~E-T

14

point - & support
RLEX |
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’ {
Fige 55+ The siler

a) oross sedtion along A=A

- o) oross sestion slong (1lls

o Ve

Olle

+ b) losation 5 _ . ,
gible) 4) oross section slong C-C

- {rematnder illegible)

.

!
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S L o pDo.m

| | s
o R | ' v, Jﬁnnznnéaao, f'
| | (Fg. 56) : '

ana:nA.anenmgxinn " X
’ A

., The émponnago is cantilsvored and sweptback,xwk consists of a horizontal

!
S 4 .
. 8nd & vertical smpennage, and has a symootrical profile.
The horizontal empennage hes a sweopback angle of 55°.
The aroa’of the suspended part is 3.94 m?; the setting angle of the atabilizer
' 18 09 the dinedral engle V= 0.

- Dollootion angles of the stabilizer:

a) along the flowr nose upword . +7°30'

nose downward . =169300
b) porpind,ioular to the rotational axis with the booster switohed onms

) ‘nose upward +13°

hoss downward -280
Tl_u setting of the vertical empannage is made with the idea of ensuring i
transverss stability of the plane at high f1ight specds, Tuis is achieved by

(illegible) and tapering the nose of the fin.

‘ _The vertical emponnage has an area of {;.37 m2.

i
i

/
|

|

S o N D ooom

|
|
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a) Defleotion of rudder

]
-d)
o)
h)
1)
3
k)
1)
‘m)

)

S§=F-C-R-E-T

Y
Fig. 56. Gecmetrical layout of empennage.

b) Thecretioal edge
Croas section along A=A i

Datum line
T ~==-- of the fuselage
~ 4Axis of side rid
4xis. of rib 12 £) A%is of rib 16  g) Axis of rib 1

Axis of rotation of rudder
' Axis of Tib 8
Axis of aide rid
Axia of reer 'atringor
Spar axis
Axis of rid 5
Axis of forward stringer

{remainder 1llegidle) |
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. o . . .
i . !

‘ ‘ 3 ' . ' . 3 ) ]
The prb'ﬁh of the vertical empenhage u',.ym trioanl, The sweepback angle

. "1s 60°%,

i The rudder with an area of 0,965 o has axial aerodynamie componsations

The max deflootion anglex of the rudder ia» 250 right and lefs,

Zmpennage Design
{Fig. 10)

1. Ikuizgnisl.smhgnnezg

|
1
|
1
I
|

i

. The horizontal empennage ocnsista of a gontrolled stobilizer vithous an

i
1

elevator. i

The atabilizer sonsists of two halves,

Each half conteinss & forward wall siringer consiating of two parts (forwerd

of D16AM-D1.2 and rear of verisble cross sestion), the main boam, & set of ribs,

a rear stringer of varieble oroas ssction, two forwerd coverings, covering of nose

and tip, two fairings, two main brace plate, and a tail section.

Beom Atschine Stabilizer
{Figs 57) ‘
Each half of the stabilizer ia nttaoho‘d to a steel boom of oiroular oross
¥
;'nction by four vertical and one horizontal bolt.

|
|
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166w
_Fig. 57. /Caption illegible/

a. attachment of the support frame on bearing No. 35A
v b, attachment of the beam at bearing 36.

1. bearing No, 35A~" !
2. bearing No. 36

/remainder illegible/

|
!

SeFPeC R E.T

Approved For Relea'se 2003/1 2/03 : CIA-RDP78-03066R000200010001-7

- 25X1

25X1



Approved For Reléase 2003/12/03 : CIA-RDP78-03066R000200010001-7

SuFul R E_T

The rotation of the stabilizer shafts is realized in two radisl shrust

A

bearings located on frame 35A with left and right sides and two needle bearings -

located on frame 36 with left and right sides,

oonical bushing,

' - In order to eliminate radiel play, each needle bosriné is mounted on a llit‘ '

The longitudinal and radisl olearances of sach beam are chosen by tightening

the nuts of the bearings, ,

(remainder illegible)

[ . SeFecopopow
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| S v opom

/

. L el

, , 2. JYerticel Emnoprmge -

The vertical empennage qonsists of the rudder fin and the rudder,

Budder Fin :
Struoturally the vudder fin consista of a transvorase set of drop-forged
aheot ribe, two main wall stringers (forward and rear).. & longitudinal set of
molde 5 I
.z;:ngmt atring}orl..the end ridb, a beam, and the cavoring'.» g
The fin is atteched in the uppe
T pa
‘ pp p‘nel of the tail pert of the fuseleage

by fittings located on Iremes 34 bnd 36 and by rivets along the contour

{remainder {llegible) .

/

|
|
5 i : e D Nnp wom
|
.
|

r

|

] !

! Approved|For Release‘i 2003/12/03 : CIA-RDP78-03:066R00020001 0001 T

25X1

25X1



. I : . '
Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

S . C D DM

AP

The rear stringer consists of two partss the root part (Jjoint ntttng_)
made by drop forging out of 1-95, and the end section made out of D16 sheet of

veriable thiokness. : ' : .

drop forged
The ond rib of the rudder fin is ; out of APf«l.

' ) drop forged out of material 30KhGSNA
The beam of the rudder fin is : :

and {a sttached along the root part to frame 34. A stabilization control booster

is mounted on the beam.

The covering of the rudder fin is made out of sheet material D-16 of varisble

thicknesss

The tip of the rudder fin is riveted out of sheot material D-16. Mounted in

the tip are

{remeinder illegible)

S ¥ D T
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!

Budder _ S
" The rudder is of riveted oonqtruction apd oonsists of r;xnx the spars, thof
', stribger, a set of ribs, the cliole‘ing. x three suspension fittings.
The rudder spar of channel or;)as seotion is drop forgsd cut of sheet material
V=95, ' 1 :

i .
The riba of z-shaped orocos section are drop farged out of sheot material

1
0

B ]
D-164 The moin covering of the rudder is made out of D16-10,8; the nose oovering
is made out of D16-L1.2.
Antiflutter loads are mounted in the noss botween ribs 12 and 17,

4 'knife® profile 1s mounted mkxcihx on the tips of the ribs, in arder to

oontrol the fiixik stability of, the plane in flight.
i i

S . E L. D E.T
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EQUER PIANT |
'1. Goneral Information. ‘

dko £ 377 turbojes engine with an afterburner and an adjustable nozzle i

. I

(Fig, 58) is mounted in the plans., The engine is mounted in the fuselage..
Al is tlakon in through & nose air intake with an ad justable three-position.
' ' X duots,
oone and is fed to the engine through two cimurxday whieh beyond the pillot's
duast
cabin merge i{nto one aireintake miuxxat oonnootod hermotically with the engine.
duot '
In the aireintake iz in the nose pmxtizm of the fuselage ares Ex antlaurgo.
bloeder
sutamntically controlled thmtn-x while between frames 9 and 10 are nonoontrollad
bloeders for decreasing the rarefsction in the air-intake duct (for additional
air intake into the engine when oporating on the ground and in fiight),
In order to provent the structure of the airoraft and the engine units from

\ and afterburner . !
;boins overlonded, the engihe muparximnxtxaryd compartment is ventiloted by air

/ .
during .
|enteringuboixg flight = from the air-intako duct through holes in the air-air

redistor) during ground runs =

(reminder illegible)
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K E 1
J o h
AN Co . :
- N "+ Tige 584 Ovear-sll viev of power plant,.
\ J ! r ) '
AN T a) engine b) afterburner o) fuel tanks
- S-S
i
(remainder 11legible)
!
|
i i ;
, T
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i
o
" of the gos jet at the outlet of the nozzle, .
The engite fuel is kerosens. :
!
The fuel 1is stoweds !
!
o in 8ix fuselage tanks; . ) :
= in two fownrd wing tank compartmentss
t
w in two rear wing tank sompartmonts; . i
= in a suspended tank mounted in the fuselage on & pylon.
In order to mainteain ths required centering during flight and to ensure l
comnlete delivery of fuel from the tanka, the .
* delivery ooccurs in a definite
sequence, which is automatically ensured by the use of special
snd float-type valves.
. In arder to ensure reliable feeding of the engine during tiipxit high-altitude
flighta, the syatem has tank pressurization i‘ran the engine compressor, and also :
’ i
En drsinage aystem with an impact-pressure intake for quick genoration of pressure
S
in the tanks during nose c_ﬂvu.
The lower part of the third tank i» & occmpartment which ensures the feoding
of fhel to the ¢ngine during short flinhts with nogative overloads .or during short
| | ‘ |
snverted flightd.
The fuel system and the aystem of ) : '
(remntindne $1legible)
- S-E-C-R-E-T
25X1

1

{
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Vidd

. | !

Lo - . . (
The enginn 1s controlled by the engine-ocontrol lever (ECL) located in the

- - engine=oontrol panel by a lyoton‘

! . pilot's oabin and connscted to tie

of rods and actuating arms,

An angine-drainage system - snauring storsge and jettisoning of

fusl from the drainsge cavities of the engine is provided. . ’ X

1 ' ", The surge °9€‘§8§1pmnt inatalled in the plane is intendsd to signal and

. extihguish fire in the engine zono. -

: socean to
Hatohos ore provided in tbo fuselage for the engine units

vorki'nq foints when the vplane_is, token aport. end, when the

%v } . spd the

i
engite is " moveds|
. | 1
; 2. Engine .

The 377 engine is a two-sheft engine with an axial,six-stage,two-rotor

| _ oompressor, & tubuler-snnular doubustion chamber, and & two-stage turbine.

. |
oompressor stages !
" & are on ono shaft with the scoond

: | The first threo -

; | |
turbine stage (a Jowe i : . |
i pressurs yotor); the next three stagos are on ons shaft
. - ' ‘ g
P with the first turbine stage (IE‘ high=pressure rotor)s .
L v T : : y
| ! | - X

The Jet nozele

g :
k |
ol 5
. ( : |
i remainder illegible) | i
E . | ! §~E-C=R-E-T L o
r o ‘ ; ._ — - : 25X1
. ; - oo l !
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The engine 1is equipped withs ) . ' ']
e 4n eleotricel autonomous and lutoma‘tic starting system vhich makes it i
possible to start the .cnsinn by pressing one button. »

2, Systxmxof A system of sutomatioc oxygen feeding of igniters for starting

'

* the engine during flighte.

o
e 4 fuel pump control unit NR-21F, wvhich automatically controls the engine

" ansures ' ’ "
and I:Ktttxeux & oonstant given number of rotations of the engine at all altitudss

and Ilight apeeds, : ,
Le A fusl pump control unit NR-22F, whioh ensures feeding of fuel to the

j
afterburner in boostax regimes. ' ' |
I
|

Se An engine control mechanism PURT-10, which, together with fusl pumps
NR-21F and NR-22F, ensures mmcxmixmfxilm engine oontrol from the position '-éoy"
to the total booat regime by moving only the engine~-control lever.

4. An asutomatic syatem of eleotro-bydraulio oontrol of the jet nozzle.

. o1l svsten oconsisting L
T+ An asutonomous of an oil tenk, which

oontains & dovice for feeding oil during inverted flight, a fuel-oil flomoter,
. an air separatoer,

and also & foroe pump, a booater pumnp, filters, " apd a centrie

fugal blowor.
8. An {gnition systom and,eloctrical oquipments

e QL F_CoR_E_-T
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2

The following airsraft units are located ém the engine drive bexs

Gonerator=startor seesssscsssssssssrsssrssstsvstscsonsosssssssesss RSR-ST=12000nt
Two hydraulic pumps ssésscsssesssnsssessssgssssesecsrsssssossoncss NI=34-2T
Booster fuel pump Quou‘coo.‘.o»otcnooocooonuo.oooouooou;.oooo;ooo (111081\)1‘)

DD MO0 00006000t tetscssttertotssbsosssstststsostodsbsttssrsorss D01
, :

Beyond the last stage of the compressor are flangzes on the encine for bIo;Mng

off air for pressurizing the pilot's cabin and for pressurizing the fuel tanks, ;

- fuel
the hydraulio tank, and the gxxatiea temk.

4 3

$-E-C-R-E-T

|
i
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3+ Installetdon of the Enine end the Afterturnor A0 she Flena |

The engine, together with the afterburners is installed in ﬁho fuselage from

' i q
i

. |
freme 22.to the remr #dge of the fuselage (Fige 59)s - : '
|

.the enmine Axia .

When visved from abon. coincidos with the axis of

aymuetry of the plane, while when viewed from the side it passes below the datum

line of the plane at & distence of 90 mu from freme 28 end 65 mn from frams 32A.'

' afterburner axia,

The when viewed trém above, makes a small angle with

the engine axia, owing to the fact that the rear part of the afterburner le

! to the left of
mounted with the roller axis shifted 5 ma the axis of symmetry of the.plane..

o . |
) : During the operation of the ongine the afterburner axis shifts to the right as a

result of temperature expansions and ocoincides with the engine axis.
The afterburner axis, when viewed from the side, at first moves

;lith & small xixps downward slope, while from frame. (illegible) to the cutlet

. ] ) )
of the nogzle it moves with & small upwerd slope. _ !

Attachment of Engine

The engine has two attachmentas:

A

the first = the main, forward attachmont on frame 25, .

the sscond - the rear attachment on frams éB.
The tprwnx;d attachment is located in xkx plane olose fo the o_ontor'of gravity
of the engine and oonsists of an upner f1tt4ng and tvo side rodas §he nrraw S u.i, :
S8~E~C-R-E-T
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" #ig. 59. Attachment of engine ad afterburners
a) titting of reil for roller on efterburser | . _ . ' ‘ ‘
b) fitting of roller axis on frams 35 of the ;irunolago :
o) raile d) safety plug |

e oj attachment of afterburner on xizhk ltltbﬂ}rd lid, |
!

£) attachment of afterburner on port side

g) attachment on starboard side

h) attachment to the engims L

y o  (vemainder 11legible) | !

AT

S-E-C-R-E-T

| 25X1
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25X1

| | 4

H * 1

thrust force of the engine eud is losded to completion by lateral forces.

4
ﬁc:gu::.: vhich
XIxZFrLrioTes

. dovel .
‘ The powver element of the upper fitting is a p; terminating in a
auring sasembly snters a .rl.ns with & spherical aurface mounted on the engine.

m"?&ln attached to the upper beam of the fuselage at two pointas: to

! t
chromansil ‘
the upper flangs of the beam by a x{tiimgihiagix bolt with a diemeter of 10 mm;

it is presaed against the lower flange by a steel wedge.
The deaign of the joiting of the dowel pi?: to the o:;gino ensures free moves
' ment of the onglinc in the vgrticll direstion and rotation relative to the steam : '
surface during heat sxpension or during lovoling or the engine.

The lido} rods of the forward attachmont are designed for compresscion and

chromansil :
tenaion nnd bsoz"b the vertioal loads, The rods ars mado out of . ! ‘

steol
and are attached by boltiss.

I‘ o " in tho upper part. |
| : :
to‘ the engine | brackets; in the lower part to brackets on frame 25 of tho fusclagoe

connocted
™he ends of the rods, attached to the fuseloge, have oye bolts juurad

to the rod on & threading, thereby meking it poosibdle to vary the length o the

rods vhen adjusting them. (remainder ulegiblo)

A}

S-E-C-R-E-T
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A/bb

i

‘and ome side horizontsl turnbuckle rod on the left sides The turnbuckle rods
are attached it one end to the engins btrackets and are attached at the other end

40 braokets on frams 28 of the fuselape.

The turnbuckle rods of the rear attachment mdaockk permit changes in thelir
length during instellation of the engine on the plane and during leveling.

During operation changes in the length of the engine rods are not made, ‘ .

tne ongine is mounted with the eid of a special cerrisge when tho tall section
il dismantled. In order to facilitate the mounting of the engzins on the plane,
:Lu-nol&tu with ateel rollers are instelled on the compressor casing, while guide

!rails (profiles) are installod on the fuselage betweon framos 22 end 28, The

[ |

i . o led by the - onler |
‘ . ongine in the carriage is wokxnmaick rollers 4e- the guide rails end is rolled |

{

H |
i i
i

H !
1 |

; Co i . o i |
ulon‘g them to & detainor located ou the carrisge, after whioh the engine tittiha

are m assembled,. . : . :
o ; |

‘a
| 3
|
|

]
1
1
i
|
1
1
I

S~E-C=R-E-T
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Attachrent of Afterburzer.

/)

. ) . ) . l . ,
The forward part of the afterburper is attached to the engine bty a telescoped

‘Joins /Fige 59/«

&'ho rear part of the afterburner i» attached to the fuselege with the a

.
*
I

1

!

t

%dot

longitudinal guide reils mounted on the chambar and resting on lpeciai rolloto. :

1

The rollers ere fitted and secured on bushinga screved into sookets on frame’ 36

on the righte and left-hand sideas

|
The roller on the loft-hand side has flanges which prevent the chamber from

\moving in the lateral direction; the roller on the right-hand side has no tl&jnau.

s & tesult of whioh the chember moves to the right during heating.

Thus the afterburner

' ' (remainder 11legible)
saet T \

§-E~C-R-E-T

|
|

1
1
.
|
1

T
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1251

air-intake duct /Fige $58/+ During flight part of the air

/2

is bled out from the

)
i

sireinteke duot through spsacial holes in the air-air rldiato‘rr for the purpose of ;

ocoolihg the engine vomparimesnte

The air-intake duct consists of an annular air intake with an extensible cope

‘;,"“ S
in the nose of the fuselage, two duotsKlooutod along the sides of tho fuselegeq and
4

whiohsookdnsockake beyond the pilot's oabin in the region of freame 16, combine
into one oommon duot, the extension of vhioh i{s the air-air radiator of the oabin's
wentilation end heating system.
) against
On the rear flange of the air-air radiator 1s a special rubber profile, in
! ressed and

whioch the flange of tho engine sompressor {8 tightly gnm&z:xmw me&ns of which
léaxtightnesas of the joint 4s achieved.

The purpose of the leaktightness in tHe construstion of the joint ie described

*Cooling of the Engine Compartmont®
in detnil in the section Go2 » . i

(remainder illegible)
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| sensor (19) is avtuated, an sleotric ourrent is fed through electric filter (16);

S-E-C-R-E-T

25X1

! ' o Vids

' . . S,
) . i

: ‘ < i : |
The cone control system (1) (Fig. 60) consiste of two Maoh number sensars |

, i
(19) and (20), elsctrostatic precipitators (18), relay for controlling the

‘ extension . extended
st (retraction) of the cone into the first

i
posstion (16) and into the second position {17), two eleotro~hydraulis valvos

(22) and (23)s two hydraulic looks (24) and (25), end a thré'q-poaition oylinder

(26) for extending and retracting the cone. oo X

, ocontacts 9=4 in end
Up to M& 1.5 cone (1) 48 in the retracted position,

;switoh (2) open, and signal tube (10) ®cone extended® does not light up.

. f In order to attein a flight epeed corresponding to M3 1.9 or more, relay-

!

[

: i
to svitoh on relay (16), _ . ;
|
i

(remainder illegible)
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; V4 .
. [ ' ‘
| | ‘ | I
Fige §o. Syatem 'ror' sontrolling oone and surge-gontrol nivu. ; ‘
. . [ : I
| [
‘f) drainage - .' b) pressure ! [ '
_ [
' . |
f |
| I
' “i
: T |
| i
| |
: !
|
S-E-C-R-E-T :
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s

i . j
k ! F1g. 60, Byatem for ooiitrolling cone and surge-control valves. i -
; . ' . . |
[ C 1, Cone control. . ’ !
: [}

‘ 2. Microswitch in the oirouit signaling the extended pooition of the sone KV-94
) . (poss 105MY : -
' ‘3¢ Surge control Ivalvu , . . j
_ 4+ Hydraulic eylinder ;
\ \ 5+ Relsy for s;:itchins on the blocking of the gas sector TKYe-52FD (pose 116M) .
6, : Electromugnet for blooking the gas sector ZK0-2/2 {pos. 75M) | ‘
Te Mach numbdr limiter ip the gas sector :
. 8o Automatio [out-cut *Cone-blocking of gas seotor® A8S-1D (pos. 33M) . 7:
9« Relay for ;aont(boll:lng the signal-penel tubes and the signaling tubes of the
, 3 hydroulie syat'am TXYe-56FD (pos. 86M)
‘f% ' ~ 30s Tubs for pignaling the oxtended ponition of the come (pos. 104M) : ;
1ls Switch fof manual comtrol of the cone V1360202031 (pt:oa.I 5m™) 3 P
12| Switch for controlling sone 2NP-45 (poss 34M) _ o
13+ Switoh for controlling the % valves PPN-45 (poa. 120M) | o
lbe Reley far blocking the xyibxistux valves (illogible) ’ ;

TKYe=21PD (poas 141M)

“ : by=poss ' -
| 15 Mioroswiteh in the cirecuit controlling the nm’;ﬁ:“:mm valves KD-9A

|
(m. M)

4

S- E-!:-VB-E-T
| _ ] 25X1
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I3

16s Relay for sontrolling cone TXYe-53FD (pos. 126M)
17, iRelay for controliins cone TKYe=53FD {pos. 127M)
18, J¥Filters in tho oircuit of tb; Mach number nttors{MPhI.S (pos. 50M) and

M~1.9 (poi..(pou. 125M)
19, Mach number sensor MP=1.5 (pos. 6EM)
+ 20, Mach pumber sensor MP-1.9 (pos. 124M)
21. 5‘.{;%:;:& controlling air by-pess valves GA-184 {pos. 121M)

22. Hydrvelectric valve GA=185 for extending the cone into the first pooiﬁdn

| (pos. 120M)
1523. Hydroalootric valve GA=185 far saxtending the oone into the second positica
Cpose 72M) | | B
i e Hydraulio lock )

25+ Hydraulio lock : ' I ‘
26, 'ihrfo-pouuon oylinder foar coutrolling (hol sone | ;

S-E-C-R-E-T

25X1
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1
!
s |
i In the ¢ase.of & pralougeﬁ ucohnttou of the plm. when Mach numbers qr :
} ' |
_ 1.9 and higher are resched, relay-sensor (20) is sotuated, thereby
. P ’ ’

relay (17), through the contsots (5 snd 6} of whioh an eleotric ourrent ontorﬁ‘

auitching tln

~ bydroelectric valve (22). . .
' |

]
Valve {22) teeda the pressurs of the hydraulic syatem through hydraulio |

P, »
lock (24) into the appropriate éavity of thres-position oylinder (26), and tho_"

moves out ‘ |
oone ixxaxioouiuit into the second extended position. !

The design and operation ot‘._ the three-position oylinder, the hydraulie léokl.

.
i

and hydroelectric valves (22) and (23) are desaribed in more detail in C‘hlpt.r Ve
|
' i
The Hydraulio System®. |
. . t
Lhou the flight spoed decremses the system operates in reverse ordors When

K< 19,
the spesd decreases down to Modhmurrhwxxy sensar {20) of the second oxtondod

position ia switched off, in relay (17) oontacts 4 and 5 close, and hydroelectrie
valve {22) switches over to retraction of the cone, as s result of which the coue .-
i .
is retrected into the tqut extonded positione
When the fiight speed dyaxsonxax t;c;ntinuel to decresass down to M < 1.5, relay=
sonsar (19) of the firat extended position of the cone is switcbed off, in reley
. . : » .

{16) contucts 4 and 5 olose, and hydroeleotris valve (23) awitches over to total

1
! ’

" retrection of the cone, and the tube "cone extended™ lights ups

- !

In case of failure of
_ {romatnder 11legidble)

S-E-C-R-E-~T
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: 'and the oone will remain in the same position in which the feilure of the hydraulio .

aystem ocoours, . . ' !

In oxder to eliminate unatable operating regimes of the air intake, the oone

1

. torether with the engine
sontrol system is. blooked - oontrol lever and does not

. 8llow the handle to be retracted more tham 2% 0.93 at the maxinum R
when the cone is extended (rlight apeed sorresponds to M3 1.5 or more)s This is "
accomplished in the following wayt: during flights at speeds xxiiwy corresponding

to M81.9 or more, in reley-sensor (19) contacts A and B olose, as a result of

which relay (5) is switohed on, through contacts 6-6 of whioh an eleotric current

[

is fod to electromagnet (6) mounted on the gas seotor. Eleotromagnet (6), with i

the aid of a system of rods, pulls out & special Magh npumber limiter, vhich pre-’

vents the engine ocontrol lever fram boing retreoted mare than is intended by the
1 .
desidn, 1.0., up to = 0,93 at the maximum, '
{

Waen the speed decreases dovn to M & 1.5, relay (5) 1s switched off, sontacts .
4=5 oiqno. and the Mach number limiter is retracted by the slectromagnet (illegible),.

The Mach number limiter my also be retracted menually

{remainder illegible)
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apparatus goes out of orders For this purpose switch (12) on the dttaod {

| S-E-C-R-E-T a

e

' 'Mnnucl ' © " ., oontrol of the cone is provided in cese the automatic

loft panel

sust be set 4in the position "menual?, vhile the :h sxtension nlnd retraction of

the oone mist be done with the aid of the switoh *cgone® (11), which has t.hreo
pooiﬂonu: *retraction (as shown in Fig. 60),%extension 1.5*, and ';xtonaion 1.9j".
Qttor setting avitch (6) in the required position mnnunll;'. an eleotrie cuéront

i

1s fed to valves (22) and (23), ond the ocone will vooupy the appropriate position.

6+ Buree-control Velves

: inteke durinz
In order to mxnddt prevent the occurrence of surge in the air

high-altitude flighta, automatically ocontrolled surge-control valves are installed

in the forward part of the air-inteke dust on both sides of the fuselege on frames

2 and 3 / Fige 60/s

]

(remainder 1llegible) ' C
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/5o

: m, strength of the struocture of ths duagte.

Moreover, pressure pulsations may ocour in the duct and may move along it,

thereby Ampairing the operstion of the Auot.
In order to sliminate this phenomenon, at the moment the engine rpm ie dee«

-creased during high-altitude flights (M 21.5 or more) the surge-control valves

are bpened automatically and the excess air esdapes from the air-intake duot hﬂé
the atmosphore, while tho. engine control lever moves to the Mach numbor limiter,
thus preventing the lever from being retracted to a poaiuon less thanr\ +93 at the
maximum, as was montioned in section B of this chapter.

The system of controlling tho opening and closing of the surge-control valves
(3) (Fig. 60) consists of kyixmmyxkt bydraulic cylinders (L), with the aid of whioh'
the opening and ocloaing of the valvo; oseurs; wdrmlootrio valve (2}, vhich' .

controls the feeding of_ the preassure of the hydrsulic mixture to the appropriate

cavity of the hydraulic oylinders . !

{remainder illegible)

8-E-C-R-E-T
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|

When the Sby-pass valve® awitoh' (13), vhich is in the pilbt'a oabin on the

leftehand pansl, is in the position “eutomatic®, the opening and olosing of the

i
valves oocurs sutomaticallys ' .
i _ i
In this case the valves -‘ro always olosed up to flight speeds 'correupondine:

to M < 1050

. ‘ ) . '
At npoeda corresponding to M equals exactly or more than l5 ;n relay-senscr
: L_ ‘
¢ . N
{19) of the oone control system gontaot A-=D are oloaodh in relay (16) oontacts
‘ 1 T : o . |
2-‘3 are oloaedo If, moreover, the on’aino control lever is in the range from

*mi ndmum nrterb\;rngu!‘ to *total attorburng?i". the valves 4o not open, sinde in .

afterburner-blocking relay /l,/ contacts l=4 m\ open and the eleotric oiroult
i |
. i
ocontrolling the opening of valve /21/ .18 opene

i

i

' i (remainder illegible) ' . R
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at an apgle to the axis of the oone nnd. the air intake in the nose of the fuselagoe.

' The greater this angle, the sooner, all other otnditions boing equal, air pressure

i
pulsations arise in the sir-intake duate Blocking of the defleation angle of the

1

stebilizer is alao intended to open the surge-control valves whon the stabilizer

is deflected downverd at an angle of more then 20°, The eleotric current ia this

cese entera hydroeleotric valve (21) througﬁ oontscts 2«8 of relay (16) LMY 1.5

and relay (IL) switched on through contacts 34 of microswitoh (15) located in
|

¢

[ .
the rogion of frame 12 end switoched on by the actuating arm of the stabilizer

control systum; hydrﬁlectrio valve {21) feeds the pressure of tﬁo hydraulio
|

mi;xturo to hydraulic oylinders (L), end the bleeders open rogardiou of thol
| i .

position of the engine control-lever.
Thus the sutomatio system ensures the opemning of the surge~gontrol valves

at flight speeds ocorresponding to M 3 1.5, 1f1 o ,

1. 'the ongine control lever is in the rangs from *stop* to the limiter {

'

*minimum afterburner®, . ‘
i ) .

| v ' 1 . 1'
i .
2+ the nose of the atabilizer is deoflected downverd by angles greater than!

209, . - e

i
Naturlll*,/fho surge-control valves . oo ;

{remainder {llegible) . . ' ‘
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. ' !
' ' . !
- 9by=pass valve’ muxiriat switch must be set from the position *automatic™ to i
' !
- mglosed! or %open*, depending on the Ilight regime. f
i
. : !
‘In osse of manusl oontrol the eleotric power supplisd to electric valve (21)
' |
by-passing all ) ;
snters directly from switoh (13), nnzﬁ:umﬂnh the blocking relays. |
N {
! ' {
B f
.  Te Yatwoow? gdditional-air-inteke Valves o
" ‘ . ' i
_ The additional-eir-intake valves or “take-off valves' (Fige 58) are located
l il
;‘ on both sides of the fuselage in the region of frames 9 end 10, .
| ‘ |
} The purpose of these velves is to decrease the rarefaction in the air-intake ) T
‘ ; oo
duet oocurring during the operation of the engine on the ground and in ﬂight,; 1e0ey
i 1
when th;_ impact presaure 1s low or vcmpletely absent. RN
'mo bleoders are mounted on frame 9 on hinges and open inte the nlpinte?u I
! |
I * | H i
[ | . : i
) aucttas% 8 result of the Aifferencs between the pressure in the chombor and :qum
P ! : i
atoospherio pressure. “ K
| | .
When the blesders are open, air from the atmosphers is sucked into the aire |:
R . i
. ! '!
intake duct, . _ (! |
i ' |
|
(remainder illegible) .
1
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8. Goolinz of the Engine Compariment
In order t0 avoid averheating the airoraft struoture &nd the engine uuﬁbnoa
o . . | i

during fiighd and also during ground runs, the engine comparsmens, sterting from.
) ]

freame 22, has air blown through 1t /Fig. 61/, ;

During flight the air for blowing end sooling is blod Irom the air—intck:o

° |
duet through special holes /24 vith grids in the air-air radiator /1/+ The air

o and xccoes through plate valves
gonamxxt comss from the ocutside of the redistor '
rxibixtox /3/ in the rediator rushes into the engine compartment e

In tha engine oompax't;mnt the air, passing into the apace botweon the

tusoIAgo and engine structures and then between the aircraft ecovering and the

afterburner, cools them and escapes into the atmosphers through the !‘u.lolago_outht.

Mapoover, port of the air flow is bled off through ennuler gep 6 in the wall of

frame 29 for tﬁo purpose of sooling mui outer part of the structure of the airoraft

e T i

casing of the .Attorbm"zieri.

{remaindsr 11legible)

S-E-C-R-E-T

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

25X1

- 25X1



25X1

S~E-C-R-E-T

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

e T e o e e et ekt e ’ - ) ) T
s e .
. N ARy S
. . P o .- . N .
WA Tt e Yans L
J ey V% ..*iu.. N P T [ 4 * .
m N Y A TR LA L NG AT : LV R
-ar - : Eui UL B PR TP .- . Pl .
- el ~- - nt . . :
R LS, . ‘?ﬁ.......in »"6 Fe
»
Pq. P T T am ol P, ‘ -
“ -
I PYE
)
iR
. -
Iy,

)

25X1

S-E-C-R-E-T

Approved For Rleléase 2003/12/03 : CIA-RDP78-03066R000200010001-7



Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

ST oD F.T

Fige 61. Dosign for blowing air through the engine compartment.

1) air-air radiator 2) windows with grids 3) plate velves

4) somwazsing pipe 5) mxmsting pipss - 6) casing  7) illegible

8) smoouackaxy pipe 9) disk velves  10) pwofile . ‘
‘a) engine axis ‘b) location 4 6) engine compartment

dl‘,') croas seotion along 5-5 (typical) o) dowel £) valve body

» 'q) location of pipes for blowing air through hydraulie oylindera /view along arrovw.A/
n) efigine axis ‘ :
i) legend

(remainder 11legible)
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: ' i
2. Atterburmr = by aip cntot‘ins through pipes 4/ at frame 2la.

5+ Hydraulio eylinder eontrolling the v&g& of the jet nozzle by air

from pipes /5/ in the region of frame 36. The two upper pipes are lcoated above.

the ‘engine axis to the right and left of the rudder fin; the Jower pipe is double=

welled and is looated on both ;mes. of the comb; the pipe runs along the combs,

then merges into one comoon duct Joining with the oeaing of the lower hydraulie

ocylinder controlling the !i‘}:lﬂi of the jet nozzle,.

The air from the impact-pressure intake ducts /5/ passes through eonmsoting

_ pipes into ocasings /6/ of the hydrasulio cylinders, cools them, and escapes into

. alits
the atmosphere.. Moreover, part of the air is bled out through xxzXxikx in the

|

bulkheads'of tha caaings for the purposs of 0ooling thé hydraulic pipes and the

the main
armature located to one side of the hydraulic oylinders, then ymxxaxxuxmimrzxx

o ring for the purpose of cooling the hydraulis pipes supplying the hydraulie

mixture and escapes ‘into the atmosphere through openings in the main ring.

During ground runs the engine compartment 1s cooled by air sucked im from ‘

the Jurrounding atmosphore as a result of the rarefastion in the engine ¢

tment

created by the energy of the ges jot. The itaxfmx 0001ing air enters the engine

apartures
sompartment through 12 mpmxixgx

i
apertures open as & resuit of the excesa pressure of the surrounding

S~E~-C-R-E-T

70 mn in djamoter with disk valves /9/:(these L
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the nuvmhn additional-cooling tubes

' itmocpharc). and also through of the

assezblies. In this case iix plete valves (J) on the sir-air radistor are oloudj.

8incé the rarefaction in the aireintake valve is greater than in the engine oo '

. i
partmont., i
. ‘ : ‘ }
_In order to avoid disruption of the 0o00ling regimss, the engine sompartment
i . - I ‘ I/ H . l’[ ' )
/ is pressurizeds. . ) i

1, Along tramo 22 at the plade where the oﬁéina is joined to the sir-air

redietor (1) by means of a special rubber profile (10) attached to the Dramax

' the reasure of the
radistor, The sealing of the joint is oreated by P Proo-Ales— #lange of

the engine=oompressor housing against this profile.

' 1 .linos
2, The oponings for xkx laying thap:gn in frams 22 are ¢closed by special

plgno.
through which the drainage
5+ The openings : tubas of the fuel system emerge

}
into the back fairing in the region of frams 29 and also the openings for laying i

ipolinos
"thopxg;n in frame 29 are 0losed by xpuxixt cover plates,

Ventilation '
SR Yooy
9 Yopittxaion end Drainoze of Eneine
ventilation . ‘ o
edaexirieneken
The mmdnix; of the centrifuge of the o0il system of the engine is
‘ ‘ s
acoamplished by piping which goos out into the atmosphere through thoAimpoouon
batch cover in the region of frames 26 and 27, e

S-E-C-R-E-T

25X1 -
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Fig. 62, Adir blowing and drainage of engine,
| a) jettisoning from under the fuselage oﬁrim,
' /f b) logation D
f' 0) Jettisoning from fuel colleotor
d) illegible
e) view along arrov G

1) discharge from drainage tank

{remainder 111-31bi.)
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- The 3oint between the pipe and the hatoh is telesooped and ia sesled by a rubbor

xixxx collar. It should be borm in mind that during pressurization of the Jo*nt

(owing to d{noorreat utun& of the pipe or the ouslet from the aides of the

rubber collar) & dark depoait may appear near the joint and the insulation otl

the xhwwrkwix gonerator wirea may be burned.

777

i

[}

In the region of fremes 25 and 26 ers two pipes for removing gasea from tbo;

labyrinth sealing of the turbine shaft and from the unloading cavities of the
engines 'The pipes ere wounted on the batch covers to -the right and left of the

fuseleges

ipi . )
The drainsge ?ugg"%f the engine is combined in groups and led out of the

.4

fuselage at mixxpiecrzx five places,

The first fiixgkt in-flight cutlet is made st frames 27 and combines eight

&

drainage points of the engine, namelys ‘drainsge of the afterburner valve, the
]

drives of pumpa ¥Puftoock NP-21F and NP-22F, the automatio engins pickeup, the

generator, bydraulia pumps NP3j=21,and the boonT' fuel pumpe

The second outlet, 100!*00’ immmdiately beyond the firat outlet,

\

{remainder illegible)

(200 T w - S ~ D 1
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| ‘
The fourth ocutlet serves to drain fuel from under the fuselsge coveringe ;
' |
The fifth outlet is made below the outlet of the jot mozzle. It conneots
the drainageé tank mounted 6n the engine with the atmosphere., In case Of un~
successful starts or when the engine stops, the fuel from the fuel collector i
A gathered into '
. andr\drainage valve of the NP-21F is xxitaziadcix this tank and is extruded inte: .
the atmosphere by the air,. )
In addition to the above-mentioned drainage outlets there sre drainege open~
ings in the fuselage covering (not shown in Figs. 62). Boyond frame 36 there ere
tvo 5 mm openings for mwxry each rigidity of the tail naoullo;

xix Through these openings in the nacelle covering the fuel flowing out of the , [

afterburger during deinhibiting of the engine on the plane is drained off.

10. mmmmﬂu

oenrine-feoding
In order to have acoess %o the sssemblies, individual units, and

tom3,xx Beveral .
syavemSy ove oporational hatches are provided on the fuselsge (of. Chapter

I. 1‘13; 6). : l
H
In the lower part of the fuselage between frames 5 and 25-28 are fowr

cporational hatohes on the right- and left-hand sides which provide access to

the engine assemblies and systems. These haotches are used -
{remainder 1llegible)

A
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The hatches of the fusl fillers ere located above and to the left of the
o : i
; ., bask fairing as followss: for access to the forward fusl filler = botween fromes |
15 and 16A, for sccess to the fuel filler of the gas tenk ~ betwesn frames 20 and
{ . ’ '
21, for access to the rear fusl filler - between frames 21 and 22. !
. . ' ‘
The locations of the other hatches are given in the desoription of the ‘
| :
fuseloge and the wing, ’ : v
IX. FUEL SYSTEM
koo Skeloton and Assombly Dismrems of the Fuel Svatem
The plane's fusl aystem (Figs. 63 and €4) 1s intended to famk supply the
Py " I’ . H .
: - engine with fuel both during flight and during runse
The plane's fuel system snsures normal operation of the engine at all altitudes
& : : )
l«‘“ as well as
_nndl\flight regimes, smbackzm for all airplabe meneuvers, and consists of: !
1, BSeven fuselage tanks.
1‘ 2. Four wing tank « compartments. j
: 3+ One tenk suspenied under the fuselage,
. | [
" 4o Four main ductss feed, booster pump, drainage, and booster pressure. '
"5+ A commnpd-pressure aya'tem eontrolled by the order of cutput. of fuel '
from the tanks.
!
/
|
§~E-C~R-E-T
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. Tige 63[‘.- T™tle 11legible

'c'he at here o) to boost the pressuro. in the
*) to b) to .mep hydraulis tank and the ges tank
4) air 50 ke;/mn2 a) to the engine
l £) legend " g) from the sompressor ‘

. h) suspended tenk

(remainder illegible)
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Fige, 63« Skeleton disgram of fuel system
. 1 = booater pump 4224} o _ |
2 = drainnge valves) : |
! 3 ¢ throttles, diamter 0.8 mm;
. N .

4= knt.\.xlg&m valves on the lst and 5rd tanksj
4

|
1
|

1 . .‘
5 « filters of tﬁx% valvea} [
|

. 6 = throttle, dismter 2,1 mm k 0.2y

7= yfoasuro indicator 8VU2=0.35;

8 -]- dx:-ninnge valve controlling output of wing tankas
9 « safety-valve box; '

10 - drainngo valve pontrolnng refueling of ying tanks;

i
I I
|

11 « pipe connesting lat and 2nd tanks; by | \

12 = pipes for refueling of wing tanks} .‘ | ‘ ) .
13 = refueling fillers; ‘ \

: fuel supply . ' ’
U » aensor of emurgenoywpigdiutw 83-1637: .

15 = m vhlva;

16 bnlloon filler of gps tenks
17 = gas tenkj .

18 - i’mpaot-prossuro intake valve; ‘ .
19 “TEOMID. vuive with § mn qpunng;'
20 « pafety valves _ ‘
2] - th’rottle. diamater 3 mmj

22, -&;&% valve;

23 - (11legible)

2l = throttlo, diameter 8 tm,

S-E-C-R-E-T

| . : I 25X1
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: i : I
25 « throttle, diameter 2 mm; : , :I .
26 - &aixxnao valve; . ' S | ’
27 « olectropnenmatic velve 695000 m3 .
28 = flowmter sensor RIS-16A;: l
29 = shut-off valvej | '
30 « pressure indicators; ’
31 » throttle, diometer 25 mmg |
‘ 32 -mxfc'v‘t‘\'xrn‘valvea; ‘
33 = comnand-pressure filter;
34 -"ira"tarn valves;
.35 = veouun valve; .
"36 - .booster pump L4§542; e w :
37 = \negative-overlosd ‘valf'o;"/ » ) :
38 ="Toturn velves; ‘ “
" 39 = pipelinos with return valve; i
40 « throttle, dismoter 17 mm; : . |
4l - .apuc:lel vnlye; : !
L2 -"x‘-'gt’urn valve| | !
43 = balloon — filler bf suspended tank; !

Ui = pipe with return valve; '
4 - &%g filtor; . .
L6 = forward wing tonks -‘.oompnrtmntu

47 = drainege plugsi

48 = rear wing tanks ~ compartmentsj

49 = throttle, dienwter 7 mmj

50 —’i:u'\trarn valves;

51 = barrier grid;

52 - roturn valves for refueling the ving tanks;

53« throttlo. diamster 1 mm, . "‘\

' ‘ , b | S—E-CoR-E-T
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The fuselage fuel tenka are divided into three groups according to their

output and signaling sequencet firat, second, and third.
) » } i
: Eirat aroup of tanks = tenk Noe 1 and the upper part of tank No. & to the

[

.lower edge of conneoting pipe (11).

' gegond proun of tankp e supply. It inoludess tank Nos 3, the lower part of

tank No. 2, and tenk No. 2s.

Thixd eroup of tankg = tans 4y 5, and 6.

The tanks of each group are oonneotod to each other, whilo the lower part of

' 8 pipeline conteining - '
tanks 2 and 28 ero comneoted to tenk 3 (supply tenk) by '

mtx;nm::otwn valve (39), which prevents reverse flow of the fuel from the third
' roliability of the aystom. : i

tank, which detracts from the ‘! ‘ '}

!

The output of fuel from each group of tenks is achieved with the #id of| pumps |
1

!

et

through boogter Iiwness . i

. (

. i j -

i ) From booster pump (1) of the firat group of tenks(mounted in tank 1) the

i

. |

PPRPNNPS W of ey - A - ‘E .
first déne doparts toward the supply tank through apoohli\(u) and return valve . .

i
(38) located in the tank directly kagoomt behind the special valve. : o ‘ -
. N ‘ a c

: : |

The opening and cloaing of all special velveas {41) is dons with the aid]or !

‘ | - t‘
a oommand-preasurs system. = . }
) |

fugy @ ’ )
- . 7’)?utu.rn valve (38) serves to prsvent fuel from flowing back from the oupgly tnnk'.

In this booster line ahead of the special velve is throttle (40) with « UETIRY
©f 17 mms ~4hesd of the shedtle ih & pipe fob E8Runebipy tha dvnrain urs iy
progsvt Mt atae TRrt e e e e
; 8-E-C=R-E-T asoozne
I | [25X1

Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7 ‘



Approved For Release 2003/12/03 : CIA-RDP78-03066R000200010001-7

S-E-C-R~E-T

. i b L-8 (R X Tkl V]
-w |

)

. o . {

is ta oreste a bi_gh fuel pressure in the ‘main Quot, this being necessary for !
l. $. ,/‘ . ,J : ]
‘accurate operation of the indiocator, When the throttle i{s installed,the pumping '

rete decreanes lﬁltaniﬂuntl'y. while the fusl) pressurs ip ths main duot ahead of

the throttle increases, Xmotaxx If this throﬁt!o ia absent, the fuel consumption

incremses, while the pressure differential created by the pump decreases. Moreover,

the difference between the fusl pressure in the booster i:ain and the pressure at

. ' sctuate the
which the pressure indicator is actuated will be small, This may Xmmbitaocriz
indicator and cause the signal tubs in the pilot's cabin to flash on promatursly

~ hlinke. The installation
- _ of the throttle prevents this from ococurring.

- ! ‘ The second booster main goes from pump (36) of the third group of tenks

{this pump is located im tank No. 4§) throughmxezt-drn valve (32} containing throttle
{31) with a diemeter of 25 mm through special valve (41) to the lower wall of the
supply tapk, The purpose of throttle (31):'%1“:: valve {32), end speoial valve
(41) 18 aumickdk the sems as that of the booster main coming from the firat group
of tanks.

Ahoad of throttls (51) on the pipeline 4s a pips ocomnecting the pipe coming

- from the presasurs indfcator of tha pump of the txdxﬂx third group of tenks and

the command-pressure pumpe

In order to ensure the fuel cutput from tenka L4e 5, ena 6 when the pump of

the thxrd_group of tanks is not opéraung.‘ an additional mein duct is introlucid
, to the third wmes :
h~om ?ho t:ourth tapk (I 27N through return valve (92)s As a result e

LR Y

aiad «m - S— —

S-FE-C-R~E-T
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1

terzinates a‘] the lower wall of tle supply temk, ia order to prcrnt ého fuel

1

rrjom flowing baokwards out of the supply tank dwring inverted tlight. vhen valve ‘

| i i
i ) !
|
(32) is opens !

i
. ‘v :
The next |pumping duct gou from the wing tanks « oompartmnTa to the second

4

excess-air pressure is 0.2 kdema greater than the booster proaaTro in the

afterburner tanks. 4ir from tﬁo booater-pressure system ontoré |
1 . i

| ,

i {remainder illegible)

S r.C B YT_T

1¢h
tenks. The output of fuel from the wing tenks is achioved :xzxz%itﬁﬁﬁsxmx the
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. IOIHBI' part of which pun‘p:‘ (36)Ail located '} r

re?
1‘1

E

[

: ‘ _ X

The Joint betwesn the pylon and the pipeline for the fuel output from thg : L

‘ !
op to the

susponded; tank, a5 well es the joint between ﬂ.:o pipeline from the pylen * i N

a rubber coller serves es tHe

i
|

'm-':. tptaﬁo on the fuselage, is of teleacope typey ‘
i ) B \ :
ssal. | \ c

| ; : .
i ‘ : :

- fTuus the fuel is pumped from a1l the tazks imto supply temk No. 3¢ 4n the \‘ .
ﬂ I .

(rcn;nndor 11legible)

S-E-C~R-E-T
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The _ __ joining of the tamks to the drainage pipmkiomx duot,

aa to prevent Iucl from over=

a8 well as the location of the duat 1taolf, is such

flowing ' atmosphere
faxx through the drainage into the <"~ apd fyrom one group of tanks into

in _flight during various

another ¢ eirplane mancuverss In order to ensure this

\\’\_\ _copdition, in the drainage duot there are always sections which ere higher than

tank or group- of

the level of the fuel 1n_thq,od'rr;é‘}>onding tenka during all
Lz = i

.

airplene maneuverse In order to prevent fuel from being ' iected from the drainage

duct into the atmosphere through impnot-pﬂu\.ir‘o inteke (16) during HiXTck banked
. |

i .

tliéht. inverted flight, or during flight with 'ﬁogntin overloads, the drainage ‘

duot : makes & loop in the region of frems 29« The loop

of the dreinage pipe

"A . ”’/r,“: i ' o
! i ‘ ] . i

{remainder 1i10@1b1¢)

|

S 0 O DIF.T
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vith common drainsge of the fuselsge tenks through ihx drainapge valvos (10) and

(8) controlled by the command-prossure systems i
boosting i1tx the presasure in this teank, as well es by a apeoial pipe located in

In order 6 ensure normal operstion of the fuol system, espeaislly et high
altitudes, a constant excess pressure in relation to the surrounding atmosphere
ds mintuinedxin all the fuel tanks by the booater-prossure ducte.

The air for boosting the preasurs in all tho tonks ia takon from the engine

sompressor under & pressure of up to 10 kejonfz through'mx"'}:'turn valve (22) and s

then distributed to all the systems, For the pressurizetion of the fusl tenks the

air ohters the ring of the drainage duct through throttle (24) 3 mm in diamoter,

which limita the flow of air to & gertain value end reduces tho air preasure.

At one ond of this duct conmnocting with the impact-pressurs intake wo=x pipe

18”¥aturn valve (19)s which prevents complete bleoding of the eir into the atmosphers.

In this valve there is an opening 3 mm in Mnmater,i for the purpose of

(remainder 1llegible)

S ¥ CoBeBE=T

b The drainage of the suspenied tank is limd by a pipeline in the main duet -

the tenk sand conneoting the tank with the atmosphore when the tank fillor is opened.
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For the pressurization of the tenk suspsnded under the fuselage the eir is

also taken f‘rom the engine dompreaacm' through xxtxaxfy throttle (25), but with a

Mon -
e the air goes throu eturt valve {22) '
diemeter of 2 mm.,. Then ° R eh xot { : for the presaurize=

tion of the tank, thereby w3 extruding fuel tx;om it into the second tank. On the
; .

+ pipeline shead of’x‘f:j..urn valvc‘» (22) 18 & box econtaining safety valves (9), which

bleed off the excess air into the etmosphere and, together with throttle (253,
| . |
ensure the additiopal pressure:in the suspended tank 0.81+ 0.83 atm (gage)

during the output of the fuel from the tank. In order to avoid rerefaction in
o ' oo

the suspended tank, x vacuum valve (55) is inatelled in ‘tho'\duct boosting 53z the

pressure in the tank,

tput of fuel from the suspended tank the air presaure
N ]

1
{

Upon oompletion of the ou

A . {
i 1% decroanses, pressurs indicator (7)

L (remainder illegible)

* 25X1

T

- |
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- aiy pressure 0.2 kdcm2 higher’ then the booster-pumping pressure in the fuselage E

tanks, Tnis differential 1» mximkxixad kopt sonstant by safety valvos loceted in
box (9)s which is similar to the box in the main duct boosting the pressure in the
suspended tenke '

I the output of fusl from the wing tanka i3 trreguler, i.6., if the fuel

is generated from the right-hend tenks sooner than from the left (or vice versa),

- are throttles
In the main duct presaurizing the wing tanks ixctyeeiika (49) 7 mn in diemoter,

: swotod ‘
which decelerate the bleoding of air through the *raoidna tanks end ensure the |

output of fuel from all the wing tenks..

Thus the output of fuol‘from the wing tanks end the susponded tank is ac ieved
|

without pumpa by the oxcess-alr pressure, and the fueleoutput sequonce ia conij;;'ollod
with the aid of a command-pressure system, which {noludes special valves (41)4
: |

(remainder illegible)
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All the fuel pumps are turned on before starting the ongine. In the boostor=
puzping dugts 8 ypxxxxmxa fuel pressure is orested: moreover, part of the fuel under
preagure is taken into the ocmmand-pressure system through non-return valves (12)
out of the . :
£y booster=punping ducts from & pump of the 2nd end 3rd groups of tanks. Then

N N 1 ‘ «
it is aistributed through filter (13) to special valves (7) and drainags valves
(1) ana (15).

Specisl valves (7) have a cavity which ia separated by X rubber membrane Rxz=m
{8) from the cavity to which the booster-pumping duct leada. The comnand fuel
pressure is fed into this cavity through non-return ball valvoe {10), shield
washer (9), &nd a throttle 0.8' mo in dlemeter. Then the fuel goes xgzlgfztx the
duot through filters (2) to the connecting pipes of .flout valves 3a, 2b, and lo.

1)
Float valves (1) are adjusted so that when the tanks ere complotely filled

the command fuol pressure entoring the float valns; is bled off into the tank

through non-return valves (4), which at thet moment are oponed by rods (5.

As a result, i

{romainder 1llegible)

S=E-C-R-E-T .
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. Figs. '65.' Operation of apecial and float valves, : ‘ll
|

i o . '

\

‘8) tank  b) throttlo ' 8) upper part i d) lower |part ‘i
o) from 1st group of tanks £) froc Srd cfoup\ of terks \
g) from pump of 2nd group ©f tanks . ‘; i l

3 h) fme pump of 3rd group of tanks ra '

] ‘

‘ {
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Fig. 65. Opsration of special and floet valves,

1l = float velves;

2.« filtor of float nlvou{
3 - plug: Co

4 - non-returx; ball valve;

5 = floating rodsg

6 « floats

7 = special valve;

8 = mombrane;

9 = shiolding washer;

1Q « non-return ball valvej

11 = apring of speoial valve; .

12 « non-return valves;
13 = filter of (illecible)  pressure;

‘11; = drainage valve for :msnL wing ﬁiﬂu;

15 = drainage valve for outnutlof'fuol from wing tanks,

s .~ 3 F.T
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During the ouiput of fuel from the tanks float (6) descends, enabling rods

< (5) to move downwerd. Under the astion of the apring.mon-return boll valve (L) |

overlaps the opening through which the comusnd fuel pressure wes bled off. The

I
41‘ua1 pressure in tbe{duot gonnested to this yiymm connecting pipe of the float

appropriate ‘
valve will inoroase, membrans (8) in the exrraxpanding apecial valve will sag and

.

press spring (11), snd the special velve will open, thereby connooting the tenk

to the booster-pumping duot, Starting from this moment, the fuel will be pumped
| .
Zxxm out of the appropriate group of tanks,
The throttles with 0.8 mm diameter aheed of the special valve and ahead of
the drainage valves ere Xuomumt intended to ensure indepondent operation of oaoh:
special valve conneoted to the appropriate oonnecting pipe of the float valve.

In the absence 'of & throttle the commend pressure will be bled out of the ontire

. 1 y )
system, if only one non-return ball valve (L) in one of the float valves 1s opone.

{remainder illegidble)

o A N @ T
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sequence of opening this special valve (Fige 65).

The order of output of fuel (Fig. 65) from the tanks when the plane is in a

) doelivered
horizontal position will be as follows, First a amall quantity of fuel $s ’

in this ouse the level of
from the completely filled fuselage tanks; * the fuel

_dcaoonda somewhat more in tank No., 3, owing to the delay in the overflow of fuel

Irom the other groups of tanks.

i - The roleaie of the command pressure in the float valve 6n the third tenk
through connecting pipe 3a atops, as & result of which the special valve of the
first group of tan);a. loca'tod on the tronf vail of the tank, will (;pon. and pumping
of the rugl from 'tho firat group of tenks to the supply tank will begine

Delivery of fuel from the firat group of tenks will take place until the Zuoek

fuol )
mfxxiox lovel in tanks ) and 2 desoends, 8o that the non-retura valve of comnacting

pg.po 3b of the float vaivo on the first tank closea. The fuel pressure in the duct

i

d__bimaotod to this connecting pipe will increase, thereby causing the specicl valve

¢‘m tank No._ 2 to opon, and pumping of th§ fuel from.tho suaspended tank to the /
: I
|

seoond tark will begins : ;

‘ ' - {remainder illegible)

SeFEalCeRE-T
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Figs 66, (Title 1llegible) ' . f : ;“
a) fuel-delivery system ' | %
; . i I i
| |
H
B
|
(.
b
i
{
|
| §~E-C~-R-E-T L
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* 20

. will increase, the float will rise, non-return valve (4), conneoted to conneoting

»

pipe 21): of the float valve will open, the pressure from the command main duot will

! bled into )
: be Lxxxxciktwdxim the tenk, and the spesial valve on tank No, 2 will olose.

Upon completion of the fuel delivery from the suspended tank the fusl level

« 4n tho firat and second tanks will doscend stilI more, the bleoding of the oommnd

pressure through connecting pipe 1 of the float valve on the first tank will atop,

oth
s the fuel pressure in the‘f\‘;luct will inorease, xim drainage valve (14) oontrolling

the pressurization of the wing tanks will overlep the duot oonnecting the rear

ving fxuix tank sompartménts with the drainage, the sir pressure in the wing tanks
will inorease, and the pumping of fuel from the wing ‘tanlm into the second tank
through the previously opensd special valve will &Agin.. If during the delivery
;‘:mocou the fuel level in the lat tank exceeds the level at which the non;roturn

bsll vglve of conneoting pipe 1b oloses, the prmxxurm air pressure on the wing

i

tanks is bled off into the drainnge through the drainage walve ooatrolling the

: 1 h
pressurigation, this valve being open ;?xf:‘é%ngx cases The delivery of fuel from

| tako
the wing tanks to the second tank will k?mgxplnoo until -

1
1 \

L H

i
!

‘ 3 ‘ (fcmindu‘ illegible)
. \
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and No. 2 will sontinue fupther, 80 that tank No. 1 will|be ocmpletely evacuated,
; i i ;

while tani Noe 2 will be evasuated down to the lower edge of the connesting pipoe
Bvarting from this moment, the fusl level in tank No. 3 will begin to descend,

and the non-return valve of oonnact‘ing pipe 20 in the float valve of this tank

of the 1st prouv of tanks on
. which the spacial valve
will olose, as & result of S

ﬁam 20 w41l open under the sotion of the command tﬂoll pressure, and mpim of
the fuel frow tanks L, 5, and 6 to the supply tank end from the oonnecting pipe te
the engine will toke plaoo...

The leat atsp will be the delivery of fuel from the supply tank, the fuel
resid\lao from tanks 2 and 3a. Figure 56 showa the fuel-delivery system and order .
of delivory;. )

Continuous control over the oong:\'.}xnpuoh of fuel by the engine iz achieved
by tho pilot from the indicator of & flowmeter loceted on the right-hand side of

- the }utrumnt panel, to whioh & signal is sont from flowmeter sensor RTO~16A

1ocsted in the main duct feding fuel to the engine.

(remeinder tllegible)
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tanks, ‘A‘td the uépondcd tank, and also at the momont when 500 }:,50 liters of fuel
. yemain 1n\‘?m systéms In thia case a signal tube labsled *500 liters remaining®

' |

flashes on ﬁ-; the pilot's onbin. j

s f H

"’&awﬂ'y of fuel from each group of tanks and from the susponded tank is
- s,

¥,
(] ,c‘
(X4
ipdicated by -peciv\l tubea%\in the pilot's oabﬂ.n. whioh flash on when hx presaure
\

vanwarn #

mensor-indicators (33) and (7) ere actuated (of. Fig. 63).

: i
Pregsure indicators (33) and (7) ere connmected to the ‘main duct for pumping

fusl from the 1st, 2nd, and 3rd groups of tanks and from the suspended tanks The

'

pressure ;lndicators have two oajvitiou dynamic and statice The dynamic cavity
is oonnected thrqﬁgh a damping throttle with a diam;tur of 0.8 mn xx(in the case
of the uuspemiad tank & diemeter o: 1 m) fco. the pumping ducts. The static ocavity v
' c!r all th.‘:o/‘ gfnubra ia sombined into-lonc mai\n dust through ruoll trap (23), vhich
connects witt}; t.he drainsge=-syatem tnnk.
l the atatioc cavity o

of the pronu.ro indicators

|
i .
i ' 1

Fuel trap (23) s

- {remainder 1llegible)
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